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PREFACE^ ~ 


In issuing this new volume of my Mathematical Puzzles, of which some have 
appeared in the periodical press and others are given here for the first time, 
I must acknowledge the encouragement that I have received from many 
unknown correspondents, at home and abroad, who have expressed a desire 
to have the problems in a collected form, with some of the solutions given 
at greater length than is possible in magazines and newspapers. Though 
I have included a few old puzzles that have interested the world for 
generations, where I felt that there was something new to be said about 
them, the problems are in the main original. It is true that some of these 
have become widely known through the press, and it is possible that the 
reader may be glad to know their source. 

On the question of Mathematical Puzzles in general there is, perhaps, 
little more to be said than I have written elsewhere. The history of the 
subject entails nothing short of the actual story of the beginnings and 
development of exact thinking in man. The historian must start from the 
time when man first succeeded in counting his ten fingers and in dividing 
in apple into two approximately equal parts. Every puzzle that is worthy 
of consideration can be referred to mathematics and logic. Every man, 
woman, and child who tries to " reason out ” the answer to the simplest 
puzzle is working, though not of necessity consciously, on mathematical 
lines. Even those puzzles that we have no way of attacking except by 
haphazard attempts can be broughi under a method of what has been 
called u glorified trial ” — a system of shortening our labours by avoiding or 
eliminating what our reason tells us is useless. It is, in fact, not easy to 
say sometimes where the “ empirical ” begins and where it ends. 

Wherf a man says, " I b ; /e never solved a puzzle in my life/* it is difficult 
^to know exactly wha+ heftheans, for every intelligent individual is doing it 
every day. The unfortunate inmates of our lunatic asylums are sent there 
expressly because they cannot solve puzzles — because they have lost their 
powers of reason. If there were no puzzles to solve, there would be no 
questions to ask ; and if there were no questions to be asked, what a world 
it would be 1 We should all be equally omniscient, and conversation would 
be useless and idle. 

IWs possible that some few exceedingly sober-minded mathematicians, 
.who are impatient of any terminology in their favourite science but the 
academic, and who object to the elusive x and y appearing under any other 
names, will have wished that various problems had been presented in a 
less popular dress and introduced with a less flippant phraseology, < can 
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only refer tb^m * * the first word of my title and remind them that we are 
primarily out to be amused — not, it is true, without some hope of picking 
up morsels of Ipriowledgc by the way. If the manner is light, I can only say, 
in the words of Touchstone, that it is " an ill-favoured thing, sir, but my 
own ; a poor humour of mine, sir. 11 

As for the quetrion of diifaculty, some of the puzzles, especially in 
the Arithmetical and Algebraical category, are quite easy. Yet some of 
those “examples that look the simplest should not* be passed over without a 
Utile Jjns* deration, for now and again it will be found that there is some 
more or less subtle pitfall or trap into which the reader may be apt to fall. 
It is good exerase to cultivate the habit of being very wary over the exact 
wording of a puzzle. It teaches exactitude and caution. But some of the 
problems are very hard nuts indeed, and not unworthy oi the attention of 
the advanced mathematician. Readers will doubtless select according to 
their individual tastes. 

In many eases only the mzzt answers are given,. This leaves the be- 
ginner something to do cn hi* own behalf in working out the method of 
solution, and i&vos space lhai world r»e wasted fiorr the point of view of 
the advanced student. On the other hand, m particular cases where it 
seemed likely to interest, 1 have river. /cither extensive solutions and treated 
problems in a general manner. It will often be found that the notes on one 
problem will .-erve to elucidate a ;;rc*d many others in the book; so that 
the reader's d: faculties will rimes be found cleared up as he advances. 
Where it is possible to ?xiy a thm:/. in a manner that may be “ understanded 
of the people " generally, I prefer to use this simple phraseology, and so 
engage the attention and interesT of a larger public The mathematician will 
in suen cases have r.c diihcuby in expressing the matter under consideration 
in terms of his familiar symbols. * 

I have taken the grtatest care in reading the proofs, and trust that any 
errors that may have crept in ate very few. If any such should occur, I 
can only plead, m the words of Horace, that " good Homer sometimes nods/' 
or, as the bishop put it, *' Not even # the youngest curate in my diocese is 
infallible." - 

I have to express ru v thanks in particular to the proprietors of The Strand 
Magazine , C as -til's Magazine, The Oueen, Tit- Bits, and The Weekly Dispatch 
for their courtesy in alio wing me to reprint some cl the puzzles # that have 
appealed in their p-»gti 

Tbs: Authors' 

Mattk as. 
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ARITHMETICAL AND ALGEBRAICAL PROBLEMS. 

•* And what was he ? 

Forsooth, a great arithmetician.*’ 

OthtUo , I. i. 


The puzzles in this department are roughty thrown together in classes for the 
convenience of the reader. Some are very easy, others quite difficult. But 
they are not arranged in any order of difficult}' — and this is intentional, for 
it is well* that the solver should not be warned that a puzzle is just what 
it seems to be. Jt may, therefore, prove to be quite as simple as it looks, 
or it may contain some pitfall into which, through want of care or over- 
confidence, we may stumble. 

Also, the arithmetical and algebraical puzzles are not separated in the 
manner adopted by some authors, who arbitrarily require certain problems 
to be solved by one method or the other. The reader is left to make his own 
choice and determine which puzzles are capable of being solved by him on 
purely arithmetical lin^s. 


• MONEY PJJZZLES. 

“ Put pot your trust in money, but put your 
money in trust." 

Oliver Wendell Holmes. 

i.— A POST-OFFICE PERPLEXITY. 

Tn every business of life we are occasion- 
ally perplexed by some chance question that 
for the moment staggris us. I quite pitied a 
young lady in a branch post-office when a gen- 
tleman entered and deposited a crown on the 
counter with tnis request : “ Please give me 
somg twopenny stamps, six times as many 
pendy stamps, and make up the rest of the 
money in twopence-halfpenny stamps." For 
a moment she seemed bewildered, then her 
brain cleared, and with a smile she handed over 
stamps in exact fulfilment of the order. How 
long would it have taken you to think it out ? 

a.— YOUTHFUL PRECOCITY. 

The precocity of some youths is surprising. 
One is disjfRied to say on'occasion, “ That boy 
of yours is a genius, and he is certain to do 
great things when he grows up ; " but past ex- 
perience has taught us that he invariably be- 
comes quite an ordinary citizen. It is so often 
the case, on the contrary, that the dull boy 


becomes a great man. You never can tell. 
Nature love« to present to us these queer para- 
doxes. It is well known that those wonderful 
“ lighfning calculators," who now and again 
surprise the world by their feats, lose all their 
mysterious powers directly they are taught the 
e.l^mentarv rules of arithmetic. 

A bov who was demolishing a choice banana 
was approached by a young fnend, who, regard- 
ing him with envious eyes,^iked, “How much did 
you pay for that banana, Fred ? " The prompt 
answer was quite remarkable in its way : “ The 
man what I bought it of receives just half as 
many sixpences for sixteen dozen dozen bana- 
nas as he gives bananas for a fiver." 

Now, how long will it take the reader to say 
correctly just how much Fred paid for his rare 
and refreshing fruit ? 

3.— AT A CATTLE MARKET. 

Three countrymen met at a cattle market. 
“ Look here," said Hodge to Jakes, " I’ll give 
you six of my pigs for one of your horses, and 
then you’ll have twice as many animals here 
as I’ve got." “ If that's your way of doing 
business, said Durrant to Hodge, "I’ll give 
you fourteen of my sheep for a horse, and then 
you’ll have three times as many animals as I." 
u Well, I’ll go better than that," said Jakes to 
Durrant ; “ I’ll give you four cows for a hone. 
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and then you'll haw six times as many animals 
as I’ve got herf.** 

No doubt this **as a very primitive way of 
bartering animals, but it is an interesting little 
puzzle to discoverrfuet how many animals Jakes, 
Hodge, and Durrani must have taken to the 
cattle market. 

4. — THE BEANFEAST PUZZLE. 

A wukmer of men went out together on a bean- 
feast. There were four parties invited — namely, 
25 cobblers, 20 tailoTS, 18 hatters, and 12 glover. 
They spent altogether £ 6 , 13s. It was found 
that five cobblers spent as much as four tailors ; 

’twelve tailors spent as much as nine hatters ; 
and that six hatters spent as much as eight 
glovers. The puzzle is to find out how much 
each of the four parties spent. 

5. — A QUEER COINCIDENCE. 

Seven men, whose names were Adams, Baker, 
Carter, Dobson, Edwards, Francis, and Gud- 
geon, were recently engaged in play. The 
name of the particular game is of no conse 
quence. They had agreed that whenever a 
player won a game he should double the money 
of each of the other players— that is, he was to 
give the players just as much money as they 
had already in their pockets. Thev plaved 
seven games, and, strange to say, each won a 
game in turn, in the order in which their names 
are given. But a more curious coincidence is 
this — that when they had finished play each 
of the seven men had exactly the same amount 
— two shillings and eightpence — in his pocket. 
The puzzle is to find out how much money e?ch 
man had with him before he sat down to play. 

6.— A CHARITABLE BEQUEST. 

A man left instructions to his executors to dis- 
tribute once a year exactly fifty-five shillings 
among the poor of his pariah; but they were 
only to continue the gift so long as they coudd 
make it in different wavs, always giving eigh- 
teenpence each to a number of women and half 
a crown each to men. During how many years 
could the charity be administered ? Of course, 
by " different ways ” is meant a different num- 
ber of men and women every time. 

7. — THE WIDOW'S LEGACY. 

A gentleman who recently died left the sum of 
£8,000 to be divided among his widow, fi ve so ns, 
and fop p d aughters. He directed that every 
son should receive three times as much as a 
daughter, and that every daughter should have 
twice as much as their mother. What was the 
widow's share ? 

8.— INDISCRIMINATE CHARITY. 

A charitable gentleman, on his way home one 
night, was appealed to by three needy persons 
in succession for assistance. To the first person 
he gave one peony more than half the money 


he had in his pocket ; to the second person he 
gave twopence more than half the money he 
then had in his pocket ; and to the third person 
he handed over threepence more than half of 
what he had left. On entering his house he 
had only one penny in his pocket. Now, can 
you say exactly how much money that gentle- 
man had on him when he started for home ? 

9 — THE TWO # AEROPLANES. 

A man recerdlv bought two aeroplanes, but 
afterwards found that thev would not answer 
the purpose for whi^h he wanted them. So he 
sold them for £600 each, making a loss of to per 
cent on one machine and a profit of 20 per cent 
on the other. Did he make a profit on the whole 
transaction, or a loss ? And how much ? 

10.— BUYING PRESENTS. 

" Whom do you think I met in town last week, 
Brother William ? ” said Uncle Benjamin. 
“ That old skinflint Jorkins. His family had 
been taking him around buying Christmas pres- 
ents. He said to me, ‘ Why cannot the gov- 
ernment abolish Christmas, and makt the giving 
of presents punishable by law ? I came out 
this morning with a certain amount of money 
in my pocket, and I find I have spent just hall 
of it. la fact, if you will believe me, I take 
home just as many shillings as I had pounds, 
and half as many pounds as I had shillings. It 
is monsti ous 1 * " Can you say exactly how much 
money J orkins had spent on those presents ? 

11.— THE CYCLISTS’ FEAST. 

’Twas last Bank Holiday, so I've been told, 
Some cyclists rode abroad in glorious weather. 
Restirg at noon withiif a tavern old, 

They all agreed to have a feast together. 

11 Put it all in one bill, mine host," they said, 

“ For every man an equal share will pay.” 
The bill was promptly cn the table laid, 

And four pounds was the reckoning that day. 
But^ sad to state, when they prepared to square, 
'Twas found that two had sneaked outside 
and fled. 

So, for two shillings more than his due share 
Each honest man who had remained was bled. 
7 *hey settled later with those rorues, no doubt. 
How many were they when they first set out ? 

ra.— A QUEER THING IN MONEY/ 

It will be foifad that £66, 6s. 6d. equals 15,918 
pence. Now, the four 6's added together make 
24, and the figures in 15,9x8 also add to 24. It 
is a curious fact that there is only one other sum 
of money, in pounds, shillings, and pence (all 
similaily repetitions of one figure), of which the 
digits shall add up the same as the digits of the 
amount in pence. Wha^ is the other sum of 
money ? • 

13.— A NEW MONEY PUZZLE. . 

The largest sum of money that can be written 
in pounds, shillings, pence, and farthings, using 
each of the nine digits once and only once, is 
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£98,765, 49. 3|d. Now, try to discover the 
smallest sum of money that can be written 
down tinder precisely the same conditions. 
There must be some value given for each de- 
nomination — pounds, shillings, pence, and far- 
things — and the nought may not be used. It 
requires just a little judgment and thought. 

14.— SQUARE MONEY. 

“ This is queer,” saideMcCrank to his friend. 

“ Twopence added to twopence lwfourpence, and 
twopence multiplied by twopence is also four- 
pence.” Of course, he was wrong in thinking 
you can multiply money by money. The multi - 

f iber must be regarded as an abstract numbei. 
t is true that two feet multiplied by two feet 
will make four square feet. Similarly, two pence 
multiplied by two pence will produce four square 
pence ! And it will perplex the reader to say I 
what a “ square penny ” is. But we will assume 
for the purposes of our puzzle that twopence 
multiplied by twopence is fourpence Now, 
what two amounts of money will produce the I 
ne'xt smallest possible result, the same in both ' 
cases, when added or multiplied in this manner ? ’ 
The two amounts need not be alike, but thev 
must be those that can be paid in current coins 
of the realm. 

15.— POCKET MONEY. 

What is the largest sum of money — all in cur- 
rent silver coins and no foux -shilling piece— 
that I could have in my pocket without being 
able to give change for a half-sovereign ? 

16.— THE MILLIONAIRE’S PERPLEXITY. ! 
Mr. Morgan G. Blgomgarten, the millionaire, i 


one another bow much moneyfthey had saved, 
and it was found that if John had had 2s. more 
in his box than at present, if Wmiam had had 2s. 
less, if Charles had had twice as much, and if 
Thomas had had half as mych, they would all 
have had exactly the same amount. 

Now, when l add that all four boxes together 
contained 45s’., and that there were only six 
coins in all in them, it becomes an entertaining 
puzzle to discover just what coins were in each 
box. 

,8. — THE MARKET WOMEJL 

A number of market women sold their various 
products at a certain price per pound (different 
in every case), aDd each received the «vue 
amount — 2s. 2 id. What is the greatest number 
of women there could have been ? The price 
er pound in every case must be such as could 
e paid in current money. 

19 — THr NEW YEAR’S EVE SUPPERS. 

The proprietor of a small London caf6 has given 
me some interesting figures He says that the 
ladies wh< come alone to his place for refresh- 
ment spend each on an average eighteenpence, 
that the unaccompanied men spend half a crown 
each, and that when a gentleman brings in a 
lady he spends half a guinea. On New Year’s 
Eve he supplied suppers to twenty-five persons, 
and took five pounds in ah. Now, assuming 
his averages to have held good in every case, 
how was his company made up on that occa- 
sion ? Of course, only single gentlemen, single 
ladies, and pairs (a lady and gentleman) can do 
supposed to have been present, ax we arc not 
considering larger parties. 


kndwn in the States as^he Clam King, had, for ! ao.— BEEF AND SAUSAGES, 

his sins, more money than he knew what to do I .. . , ... . a A _ 

with. It bored him. So he determined to per- j A neighbour of mine, said Aunt Jane , 
ftccute some of his poor but happv friends with I " bought a certain quantity of beef at two shil- 
it. They had never done him any harm, but he » pound, and the same Quantity of sausaccs 

resolved to inoculate them with the " source of eighteen pence a pound. I pointed out to her 

all evil.” He therefore proposed to distribute j ftzl if she had divided the same money equally 
a million dollars among them and watch them ; between beef and sausages she would have 
go rapidly to the bad. But he was a man of gained two pounds in the total weight. Can 
strange fancies and superstitions, and it was an 1 y°JJ m * exactly how lmuch she spent r 
inviolable rule with him never to make a gift j Of course, it is no business of mine, said 
that was not either one dollar or some power Mrs. Sunnibome; ‘but a lady who could pay 
of seven— such as 7, 49, 343, 2,401, which nuin- J *ucb prices must be somewhat inexperienced in 
bers of dollars are produced by simply multi- I domestic economy.” 

ptying sevens together. Another rule of his was ! I quite agree, ray dear, Aunt Jane replied, 
that he would never give more than six persons ‘ b ^t you see that is not the precise point under 
exactly the same sum. Now, bow was he to discussion, any more than the name and morals 
distribute the 1,000,000 dollars ? You may ^ tb e tradesman.” 
distribute the money among as many people 

as you like, under the conditions given. 2I - — A DEAL IN APPLES. 


17.— THE PUZZLING MONEY-BOXES. 

Four brothers — named John, William, Charles, 
and Thomas — bad *each a money-box. The 
boxes were all given to them on the same day, 
and they at once put what money they had into 
them ; only, as the boxes were not very large, 
they first changed the money into as few coins 
as possible. After they had done this, they told 


I faid a man a shilling for some apples, but they 
wer- so small that I made him throw in two 
extra apples. 1 find that made them cost just 
a penny a dozen less than the first price he asked.. 
How many apples did 1 get for my thilling ? 

32 . — A DEAL IN EGGS. 

A man went recently into a dairyman's shop to 
buy eggs. He wanted them of various qualities. 
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The salesman baS new-laid eggs at the high price 
of fivepence eactg tr j «h eggs at one penny each, 
eggs at a halfpenny each, and eggs for election- 
eering purposes at a greatly reduced figure, but 
as there was no election on at the time the buyer 
had no use for the last. However, he bought 
some of each of the three other kmds and ob- 
tained exactly one hundred eggs for eight and 
fourpence. Now, as he brought away exactly 
the sanje number of eggs of two of the three 
qualities/it is an interesting puzzle to determine 
just how many he bought at each price. 

23. — THE CHRISTMAS-BOXES. 

Some" years ago a man told me be bad spent one 
hundred English silver coins in Christmas-boxes, 
giving every person the same amount, and it 
cost him exactly £i, ios id. Can you tell just 
how many persons received the present, and 
how be could have managed the distribution ? 
That odd penny looks queer, but it is all right. 

24.— A SHOPPING PERPLEXITY. 

Two ladies went into a shop where, through 
some curious eccentricity, no change was given, 
and made purchases amounting together to less 
than five shillings. “ Do you know,” said one 
Jady, “I find I shall require no fewer than six 
current coins of the realm to pay for what I 
have bought. 1 ' The other lady considered a 
moment, and then exclaimed : u By a peculiar 
coincidence, I am exactly in the same dilemma." 

Then we will pay the two bills together." 
But, to their astonishment, they still required 
six coins. What is the smallest possible amount 
of their purchases — both different ? 

25.— CHINESE MONEY. 

The Chinese are a curious people, and have 
Strange inverted ways of doing things. It is 
said that they use a saw with an upward pressure 
instead of a downward one, that they plane £ 
deal board by pulling the tool toward them in- 
stead of pushing it, and that in building a house 
they first construct tht* roof and, having raised 
that into position, proceed to work downwards 
In money the currency of the country consists 
of taels of fluctuating value. The tael became 
thinner and thinner until 2,000 of them piled 
together made less than three inches in height. 
The common cash consists of brass coins of vary- 
ing thicknesses, with a round, square, or tri- 
angular hole in the centre, as m our illustration. 



These are strung on wires like buttons. Sup- 
posing that eleven coins with round boles are 
worth fifteen chiag-changs, that eleven with 
•quare holes are worth sixteen ching-changs, and 


that eleven with triangular holes are worth 
seventeen ching-changs, how can a Chinaman 
give me change for half a crown, using no coins 
other than the three mentioned ? A ching- 
chang is worth exactly twopence and four- 
fifteenths of a ching-chang. 

26.— THE JUNIOR CLERK'S PUZZLE. 

Two youths, bearing the pleasant names of 
Moggs arid Snpggs, were employed as junior 
clerks bv a merchant in Mincing Lane. They 
were both engaged at the same salary — that is, 
commencing at the rate of £50 a year, payable 
half-yearly. Moggs had a yearly rise of /io, 
and Suoggs was ottered the same, only he asked, 
for ieasons that do not concern our puzzle, that 
he might take his rise at £2, 10s. half-yearly, to 
which his employer (not, perhaps, unnaturally!) 
had no objection. 

Now we come to the real point of the puzzle. 
Moggs put regularly into the Post Off ce Savings 
Bank a certain proportion of his salary, while 
Snoggs saved twice as great a proportion of his, 
and at the end ol five years thev had together 
saved £268, 15s. How much had eafch saved ? 
The question of interest can be ignored. 

27.— GIVING CHANGE. 

Every one is familiar with the difficulties that 
frequently arise over the giving of change, and 
how the assistance of a third person with a few 
coins in his pocket will sometimes help us to set 
the matter right. Here is an example. An 
Englishman went into a shop m New York and 
bought goods at a cost of thirty-four cents. 
The only money he had was a dollar, a three-rent 
piece, and a two-cent piece. The tradesman had 
only a half-dollar and *a quarter-dollar. But 
another customer happened to be present, and 
when asked to help produced two dimes, a five- 
cent piece, e two-cent piece, and a one-cent 
piece. How did the tradesman manage to give 
change ? For the benefit of those readers who 
are not familiar with the American coinage, it is 
only necessary to say that a dollar is a hundred 
cents and a dime ten cents. A puzzle of this 
kind should rarely cause any difficulty if at- 
tacked in a proper manner. 

28 — DEFECTIVE OBSERVATION. 

Our observation of little things is frequently 
defective, and our memories very liable to lapse. 
A certain judge recently remarked in a case that 
he had no recollection whatever of putting the 
wedding-ring on his wife’s finger. Can you 
correctly answer these questions without having 
the coins in sight ? On which side of a penny 
is the date given ? Some people are so unob- 
servant that, although they are handling the 
com nearly every day of tbeir lives, they are at 
a loss to answer this simple question If 1 lay 
a penny flat on the table, bow many other pennies 
can I place around it, every one also lying flat 
on the table, so that they all touch the first one ? 
The geometrician will, of course, give the answer 
at once, and not need to make any experiment. 
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He will also know that, since all circles are 
similar, the same answer will necessanlv anplv 
to any coin. The next question is a moM in- 
teresting one to ask a company, each pet son 
writing down hi? answer on a slip of paper, so 
that no one shall be helped by the answers of 
others. What is the greatest number of three- 
penny-pieces that may be laid flat on the suriare 
of a half-crown, so that no piece lies on another 
or overlaps the surface af the half-crown ? it 
is amazing what a variety of different answer? 
one gets to this question. Very few people will | 
be found to give the correct nurnbei . Of course 
the answer must be given without looking at 
the coins. 

*9. — THE BROKEN COINS 


his money matters ? Well, I ^o ; and — will 
you believe it ? — he has neve* told me what 
bis income really is, and I want, very naturally, 
to And out. Can you tell me what it is from 
th* figures I have given you 

Ye? ; the answer can certainly be given from 
the figures contained in Mrs. Perkins's letter. 
And my readers, if not warned, will be practi- 
cally unanimous in declaring the income to be 
— something absurdly in excess of the. correct 
answer 1 

32. — THE EXCURSION TICKET PUZZLE. 

Whfn the big flaming placards were exhibited 
at th* little provincial railway station, announ- 
cing that the Great Company would run 

cheap excursion trains to London for the Christ- 


A mam bad three coins — a sovereign, a shilling, 
and a pennv — and he found that exactly the 
same fraction of each com had been broken 
away. Now, assuming that the original in- 
trinsic value of these coins was the same as 
their nominal value — that is, that the sovereign 
was worth a pound, the shilling worth a shilling, 
and the peany worth a penny — what proportion 
of each coin has been lost if the value of the 
three remaining fragments is exactly one pound i 

30.— TWO QUESTIONS IN PROBA- 
BILITIES. 

There is perhaps no class of puzzle over which 
people so frequently blunder as that which in- 
volves wbat is called the theory of probabilities 
I will give two simple examples of the sort of 
puzzle I mean. They are really quite easy, and 
yet many persons are tripped up by them. A 
friend recently produced five pennies and said 
to me : “ In throwing these five penuies at the 
same time, what are the chances that at least 
four of the coins will turn up either all beads or 


mas holidays, the inhabitants of Mudley-cum- 
Turxmts were in quite a tlutteT of excitement. 
Half an hour before the train catne in the little 
booking office was crowded with country pas- 
sengers, all i ent on visiting their friends in the 
great Metropolis. The booking clerk was un- 
accustomed to dealing with crowds of such a 
dimension, and he told me afterwards, while 
j wiping his manl}- brow, that what caused him 
| so much trouble was the fact that these rustics 
paid their fares in such a lot of small money. 

He said that he had enough farthings to 
supply a West End draper with change for a 
week, and a sufficient number of threepenny 
pieces for the congregations of three parish 
churches. " That excursion fare,** said he, 44 is 
nineteen shillings and ninepence, and I should 
like to know in just how many different ways 
it is possible for such an amount to be paid in 
the current coin of this realm." 

Here, then, is a puzzle : In how many differ- 
ent ways may nineteen shillings and ninepence 
be paid in our current coin ? Remember that 
the fourpenny-piece is not now current. 


all tails ? " His own solution was quite wrong, | 


but the correct answer ought not to be hard to ; 
discover. Another person got » wrong answer ! 
to the following little puzzle which I heard him \ 
propound : 44 A man placed three sovereigns 
and one shilling in a bag. How much should 
be paid for permission to draw one coin from 
it ? " It is, of course, understood that you are 
as likely to draw any one of the four coins as 
another. • 

31.— DOMESTIC ECONOMY. 

Young Mrs. Perkins, of Putney, writes to me as 
follows : 44 1 should be very glad if you could 
give me the answer to a little surn that has been 
worrying me a good deal lately. Here it is 1 
We have only been married a short time, and 
now, at the end of two years from the time when 
we set up housekeeping, my husband tells me 
that he finds we have spent a third of his yearly 
income in rent, rat eg, and taxes, ore-half in 
domestic expenses, and one-ninth in other ways. 
He has a balance of £190 remaining in the 
bank. I know this last, because be acciden- 
tally left out his pass-book the other day, and I 
peeped into it. Don't you think that a husband 
ought to give his wife his entire confidence in 


33. — A PUZZLE IN REVERSALS. 

R^ost people know that if you take any sum of 
money in pounds, shillings, and pence, in which 
the number of pound? (less than £12) exceeds 
that of the pence, reversed (calling the pounds 
pence and the pence pounds), find the difference, 
then reverse and add this difference, the result 
; is always £12, 18s. ud. But if we omit the 
condition, “ less than £12," and allow nought to 
represent shillings or pence — (1) What is the 
1 lowest amount to which the rule will not apply ? 
(2) What is the highest amount to which it will 
apply ? Of course, when reversing such a sum 
as £14, 15s. 3d. it may be written £3, 16s. ad., 
which is the same as £3, 15s. i4d. 

jjl.—THE GROCER AND DRAPER. 

A country “ grocer and draper ” had two rival 
assistants, who prided themselves on their ra- 
pidity in serving customers. The young man 
! on the grocery side could weigh up two one- 
| pound parcels of sugar per minute, while the 
drapery assistant could cut three one-yard 
lengths of cloth in the same time. Their em- 
ployer, one slack day, set them » race, giving 
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the grocer a barrel of sugar and telling him to j penny. Of course two of the second size and 
weigh up forty-i i :ht one-pound parcels of sugar I three of the third size were respectively equal 
while the draper iivided a roll of forty-eight j to one apple of the largest size. Now, a gen- 
yards of cloth into yard pieces, The two men i tleuian who had an equal number of boys and 
were interrupted cether by customers for nine ' girls gave his cmldren sevenpence to be spent 
minutes, but tL* draper was disturbed seventeen ! amongst them all '*n these apples. Tlie puzzle is 
times as long as the grocer. What was the re- j to give each child an equal distribution of apples, 
suit of the race ? ] lb/vr was the seven pence spent, and how many 

children were there t 

^ 35 — JUDKINS'S CATTLE. j # 

Hiram B. Judkins, a cattle-dealer of Texas, * 37- — BUYING CHESTNUTS, 

bad five* drove* of animals, consisting of oxen, j Though thf foUo wing Ultle puzzle deals with 
ptgs, and sheep, with the same number o am- ; the purchase of ,,h, s t, nu ts. it is not itself of the 
mals in each drove. One morning be so d all •• , ypr It „ q , lite new At fi„t 

t0 V dealers Each dealer sight it has cert alnlv the appearance of being of 
bought the same number of animate, pa 5 w tilf •• nonsense puzzle " character, but it is all 
seventeen dollars for each ox, lour dollars t t , , ht wh , n pI „ r , rrlv c JDSiderrd . 
each pig, and two dollars for each sheep ; and A man wem fo , , b fc , b „ cbe , t riuts. He 
Hiram received in all three bundled and ore said he wanted a pennyworth, and was given five 
dollars What is the greatest number of am- cbrst nuts. “ It is not enough ; I ought to have 
mals he could have bad j And how many „ Slxth » b , , marked. “ But if 1 give you one 
would there be of each kind ? chestnut more." the shopman replied, “you 

will have five too many.” Now, strange to say, 
36. — BUYING APPLES they were both right. How many chestnut! 

As the purchase of apples in small quantities thould ,b# buyer receive for haM a crown ? 


has always presented considerable difficulties, I 
think it well to offer a few remarks on this sub- 
ject. We all know the story of the smart boy 
who, on being told by the old woman that she 
was selling her apples at four for threepence, 
■aid : “ Let me see I Four for thzeepence ; 

that's three for twopence, two for a penny, one 
for nothing — I’ll take ons / " 

There are similar cases of perplexity For 
example, a boy once picked up a penny apple 
from a stall, but when he learnt that fhe wo- 
man’s pears were the same price he exchanged 
it, and was about to walk off. " Stop \ ” said ! 
the woman. “ You haven’t paid me for the 

r sar l ” 44 No,” said the boy, 44 of course not 

gave you the apple fnr it.” 44 But y^u didn't 
pay for the apple ! ” 44 Bless the woman 1 You 
don’t expect me to pay for the apple and the 
pear too l ” And before the poor neature could 
out of the tangle the boy had disappeared 
Then, again, we ha,ve the case ->f the man wbc. 
gave a boy sixpence and promised to repeat 
the gift as soon as the youngster had made it 
Into ninepence. Five minutes later the bey 
returned. 44 1 have made it into ninepence.” 
he said, at the same time handing his benefactor 
threepence. 44 How do you make that out ? ” 
he was asked 44 1 bought threepenny* >rtb j 
of apples.” " But that d*es not make it into 
ninepence ! ” 44 1 should rather think it did.” 

was the boy’s reply. 44 The appl* woman has 
threepence, hasn’t she ? Very well, I have 
threepennyworth of apples, and I have just 
given you the other threepence. What’* that | 
but aim pence ? ” j 


38. —THE BICYCLE THIEF. 

Here is s little tangle that is perpetually crop- 
ping up in various guises. A cydist bought a 
bicycle loi A 5 and gave in payment a cheque 
for li'i The seller went to a neigh bouring 
shopkeeper and got him to change the cheque 
lor him, and the cyclist, having received his £10 
change, mounted the machine and disappeared. 
The cheque proved to be valueless, and the sales- 
man was requested by hit neighbour to refund 
tht amount he bad received To do thig, he 
was compelled to borrow the £25 from a fnend, 
as the cyclist forgot to leave his .address, ana 
could not be found. Now, as the bicycle cost 
the salesman £ii, how much money did he lose 
altogether ? 

39.— THE COSTERMONGER’S PUZZLE. 

44 How much did yer pay for them oranges, 
Bill ? ” 

” I ain’t a -coin’ to tell yer, Jim. But I beat 
the old cove down iourpence a hundred.” 

44 What good did that do yerj ” 

44 Well, it meant five more oranges on every 
ten shillin’s- worth ” 

N"w, what price did Bill actually pay for the 
oranges ? There is onJy one rate that will fit 
in with his statements. 


AGE AND KINSHIP PUZZLES. 

44 The days of our years are threescore yean 
and ten .” — Psalm xc m. 


I dte these cases just to show that the small 

boy really stands m nerd of a little instruction For centuries it has tven a fa vow I te method 
in the art of buying apples So I will give a of propounding arithmetical puzzles to pose 
simple poser dealing with this branch of com- them in the form of questions as to the age of 
merce. an in dividual They generally lend themselves 

An old woman had apples of three sizes for to very easy solution by the use of algebra, 
•ale — one a penny, two a penny, and three a though often the oifoct&l^ bet in stating them 
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correctly. They may be made very complex 
and may demand considerable ingenuity, but 
no general laws can well be laid down for their 
solution. Die solver must use his own sagacity, j 
As for puzzles in relationship or kinship, it 
is quite curious how bewildering many people 
find these things. Even in ordinary conversa- 
tion, some statement as to relationship, which 
is quite clear in the mind of the speaker, will 
immediately tie the brains of other people into 
knots. Such expressions as “ He is my uncle's 
sou-in-law's sister ” convey absolutely nothing 
to some people without a detailed ana laboured 
explanation. In such cases the best course is 
to sketch a brief genealogical table, when the 
eye comes immediately to the assistance of the 
brain. In these days, when we have a growing 
lack of respect for pedigrees, most people have 
got out of the habit of rapidly drawing such 
tables, which is to be regretted, as they would 
save a lot of time and bram racking on occasions. 

40.— MAMMA'S AGE. 

Tommy How old are you, mamma ? " 
Mamma : “ Let me think, Tommy. Well, 
our three ages add up to exactly seventy years." 

Tommy : “ 'That’s a lot, isn't it ? And how 
old are you, papa ? " 

Papa : “ Just six times as old as you, my 
son. 


pens our three ages will add up to exactly twice 
as much as to-day ” 

Tommy : “ And supposing I was born before 
you, papa ; and supposing mamma had forgot 
alP about it, and hadr^t been at home when I 
came ; and supposing ” 

Mamma : “ Supposing, Tommy, we talk 

about bed. Come along, darling. You’ll have 
a headache.*’ 

Now, if Tommy had been some years older 
he might have calculated the exact ages of his 
parents from the information they had given 
mm. Can you find out the exact age of 
mamma ? 

^ 41,— THEIR AGES. 

11 My husband's age,” remarked a lady the other 
day, “ is represented by the figures of my own 
age reversed. He is my jenior, and the differ- 
ence between our ages is one-eleventh of their 
sum.” 

4a.— THE FAMILY AGES. 

When the Smiley* recently received a visit from 
the favourite unde, the fond parents had all the 
five children brought into his presence. First 
came Billie and little Gertrude, and the uncle 
was informed that the boy was exactly twice a? 
old as the girl Thijn Henrietta arrived, and it 
was poinftd out that the combined ages of her- 
self and Gertrude equalled twice the age of 
Billie. Then Charlie came running in, and 
somebody remarked that now the combined 
ages of the two boys were exactly twice the com- 
bined ages of the t|ro girls. Die uncle was ex- 


Tommy : “ Shall I ever be half as old as you, 
papa ? ” 

Papa : " Yes, Tommy ; and when that hap- 


pressing his astonishment at these coincidences 
when Janet came in. “Ah 0 unde,” she ex- 
claimed, “ you have actually arrived on my 
twenty-first birthday ! ” To this Mr. Smiley ( 
added the final staggerer : Yes, and now the 
combined ages of the three girls are exactly 
equal to twice the combined ages of the two 
boys.” Can you give the age of each child ? 

lX 43.— MRS. TIMPKINS’S KG 7 i. 

Fr > win : “ Do you know, when the D^pkinses 
married eighteen years ago Timpkius.was three 
umes as old as his wife, and to-day he is just 
twice a* old as she ? ” » 

Angelina : “ Then how old was Mrs. Timpkins 
on the wedding day ? ” 

Can you answer Angelina’s question ? 

44 — A CENSUS PUZZLE. 

Mr. and Mrs. Jorkins have fifteen children, all 
bom at intervals of one year and a half. Miss 
1 Ads Jorkins, the eldest, had an objection to 
state her age to the census man, but riie ad- 
mitted that she wa? just seven times older than 
little Johnnie, the youngest of all. What was 
Ad::** age ? Do not too hastily assume that 
you have solved this little poser. You may 
find that you have made a bad blunder ! 

“ 45.— -MOTHER AND DAUGHTER. 

| “ Mother, I wish you would give me a bicycle,” 
said a girl of twelve the other day. 

“ I do not think you are old enough yet, my 
dear,” was the reply. “ When I am only three 
times as old as you are you shall have one." 

Now, the mother's age is forty-five years. 
When may the young lady expect to receive 
her present ? 

46— MARY AND MARMADUKE. 

Mahmapuke: “Do you know, dear, that in 
Heven years’ time our combined ages will be 
sixty- three years ? ” 

Mary : “ Is that really so ? And yet it is a 
fact that when you were my present age you 
were twice as old as I was then. I worked it 
out last night," 

Now, what are the ages of Mary and Manna- 
duke ? 

47.— ROVER’S AGE. 

“ Now, then, Tommy, how old is Rover ? " 
Mildred's young man asked her brother. 

“ Well, five years ago," was the youngster's 
reply, “ sister was four limes older than the dog, 
but now she is only three times as old.” 

Can you tell Rover's age ? 

48.— CONCERNING TOMMY’S AGE. 

Tomw y Smart was recently sent to a new school. 
On the first day of his arrival the teacher asked 
him his age, and this was his curious reply : 
“ Well, you see, it is like this. At the time I 
was bom — I forget the year — my only sister, 
Ann, happened to be just one-quarter the age 
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of mother, and she ;s now one-third the age 
of father/* " TLa "9 all very well/ 4 said the 
teacher, “ but wh^t I want is nut the age of 
your sister Ann, but your own age/’ “ 1 was 
just coming to thrft. Tommy answered ; “ I 
am just a quarter rf mother’s present age, and 
in four years* time J shall b** a quarter the age 
of father. Isn’t that fu:my ? ” 

This was all the inform -*t fin that the teacher 
could get out of Tommv Smart. Could you 
have tol(I t from these facts, what was his precise 
age ? It p certainly a little puzzling. 

49 — NEXT-DOOR NEIGHBOURS, 

Tiftas were two families living nest t door to 
one another at Tooting Bee — the Jupps and the 
Simkins. The united ages of the four Jupps 
amounted to one hundred veais, and the united 
ages of the foui bunion? amounted to the same. 
It was found in the case or each family that the 
sum obtained bv adding the squares o' each of 
the children’s ages to the square of the mother’s 
age equalled the square, of ’he father’s In 

the case of th* Jupps, however, Julia was one 
year older than her brother Joe, whereas Sophy 
Simkin was two years oldei than hei brother 
Sammy. What was the age of each of the eight 
individuals ? 

50. — THE BAG OF NUTS. 

Three boys were given a bag of nuts as a Christ- 
mas present, and it was agreed that they should 
be divided in proportion to their ages, which to- 
gether amounted to 17 £ v^ars Now the tv.p 
contained 770 nuts, and as often as Herbert tooV 
four Robert took three, and as often as Heibert 
took six Christopher took seven. The pu-.V 
is to find out how many nuts each had, and 
what were the boys* respective ages. 

51.— HOW OLD WAS MARY ? 

Here is a funny little age problem, by the late 
Sam Loyd, which has been very popular in rhj 
United States. Can von unravel tb» mystery * 

The combined ages of Mary and Ann aie fnrly- 
four years, and Mary is twice as old as Ann was 
when Mary was half as old as Ann will be when 
Ann is three times as old as Mary was when 
Mary was three times as old as Ann. How old 
is Mary ? That is all, but can you work it out ? 
If not, ask your friends to heip you, and watch 
the shadow of bewilderment creep o ,r er their 
faces as they attempt to grip the intricacies of 
the question. 

52. — QUEER RELATIONSHIPS. 

“ Speaking of relationships,” said the Parson, 
at a certain dinner-party, 44 our legislators are 
getting the marriage law into a frightful tangle, 
Here, for example, is a pU7zling case that ha^ 
come under my notice. Two brothers married 
two sisters. One man died and the other man’s 
wife also died. Then the survivors married.” 

“ The man married his deceased wife's sister, 
under the recent Act ? ” put in the Lawyer. 

41 Exactly. And therefore, under the civil 


law, he is legally married and his child Is legit! 
mate. But. you see, the man is the woman’s 
deceased husband’s brother, and therefore, also 
j under the civil law, she is not married to him 
■ and hei child is illegitimate/' 

44 He is married to her and she is not married 
to him ! ” said the Doctor 

14 Quite so. And the child is the legitimate 
son of his father, but the illegitimate son of his 
mother ” 

44 Undoubtedly ‘ the law is a bass/ ” the 
Artist exclaimed, 44 if I may be permitted to sav 
so,” he added, with a bow to the Lawyer. 

44 Certainly,” was Hie reply. WV lawyer? 
try our best to break in the beast to the service 
of man. Our legislators are responsible for the 
breed.” 

“ And this reminds me,’ 4 went or the Parson, 
44 of a man in my parish who marned the sistei 
of his widow. This man ” 

44 Stop a moment, sir,” said the. Professor 
44 Married the sister of his widow ? Do you 
marry dead men in your parish ? ” 

44 No ; but I will explain that later. WeH, 
this man has a sister ot his own. Th^ir names 
are Stephen Brown and Jane Brown. Last 
week a young fellow turned up whom Stephen 
introduced to me as his nephew. Naturally, i 
spoke of Jane as his aunt, but, to my astonish- 
ment. the youth corrected me, assuring me that, 
though he was the nephew of Stephen, he was 
( not the nephew of Jane, the sister of Stephen. 
! This perplexed me a good deal, but it is quite 
1 correct.” 

The Lawyer was the fir?* to get at the heart 
rd tb» mystery. What was his solution ? 

53— HEARD ON THE TUBE RAILWAY- 

First Lady : 44 And was he related to you, 
dear ? ” 

Second Lady : 44 Oh, yes. You see, that 

gentleman’s mother was my mother’s mother - 
rn-Iaw, but be i? not on speaking terms with my 
papa ” 

First Lady : 44 Oh, indeed 1 ” (But you could 
<^ee that she was not much wiser.) 

How was the gentleman related to the Second 
Lady ? 

54.— A FAMILY TARTY. 

A certain family party consisted of 1 grand- 
father, 1 grandmother, 2 fathers, 2 mothers# 4 
children, 3 grandchildren, 1 brother, 2 sisters, 
2 sons, 2 danglers, 1 father-in-law, 1 mother- 
in-law, and 1 daughter-in-law. Tw<nty-three 
people, you will »,»y. No ; there were only 
sev^n persons present. Can you show how this 
might be ? 

55.— A MIXED PEDIGREE. . 

Josefh Bi-oggs : 44 1 can’t follow it, my dear 
j boy. It makes me dizzy f n •.> 

John Snoggs : 44 It’e very simple. Listen 

again I You happen to De ncy father’s brother - 
in-law, my brothel’s father- rn-law, and also my 
father-in-law's brother. You see, my father 
was " 
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But Mr. Bloggs refused to hear any more. 
Can the reader show how this extraordinary 
triple relationship might have come about ? 

36. — WILSON'S POSER. 

” Speaking of perplexities ” said Mr. Wil- 

son, throwing down a magazine on the table in 
the commercial room of the Railway Hotel. 

“ Who was speaking 9 oi perplexities ? ” in- 
quired Mr. Stubbs. « 

“ Well, then, reading about them, if you want 
to be exact — it just occurred to me that perhaps 
you three men may be interested in a little 
matter connected with myself.” 

It was Christmas Eve, and the four commer- 
cial travellers were spending the holiday at 
Grassminster. Probably each suspected that 
the others had no homes, and perhaps each was 
conscious of the fact that be was in that pre- 
dicament himself. In any case they seemed 
to be perfectly comfortable, and as they drew 
round the cheerful tire the conversation became 
general. 

44 Wha tjsL the difficulty ? ” asked Mr. Pack- 
hurst. 

“ There’s no difficulty in the matter, when 
you rightly understand it. It is like this. A 
man named Parker had a flying-machine that 
would carry two. He was a venturesome sort 
of chap — reckless, I should call him — and he 
had some bother in finding a man willing to risk 
his life in making an ascent with him. How 
ever, an uncle of mine thought he would chance 
it, and one fine morning he took his seat in the 
machine and she stalled off well. When they 
were up about a thousand feet, my nephew 
suddenly ” 

‘"Here, stop, Wilseui ! What was your 
nephew doing there ? You said your uncle," 
interrupted Mr. Stubbs. 

44 Did I ? Well, it does not matter. My 
nephew suddenly turned to Park^i and said 
that the engine wasn’t running well, so Parker 
called out to mv uncle " 

44 Look here,” broke in Mr. Waterson, “ we 
are getting mixed. Was it your uncle or your 
nephew ? Let’s have il one way or the other.” 

” What I said is quite right. Parker called 
out to my uncle to do something or other, when 
my nephew — r” 

44 There you are again, Wilson,” cried Mr. 
Stubbs ; “ once for all, are we to understand 
that both your unde and vour nephew were on 
the machine ? ” • 

“ Certainly. I thought I made that clear. 
Where was I ? Well, my nephew shouted back 
to Parker ” 

41 Phew 1 I’m sorry to interrupt you again, 
Wilson, but we can’t get on like this. Is it true 
that the machine would only carry two ? ” 

14 Of course. I said at the start that it only 
carried tim ” • 

” Then what in the name of aerostation do you 
mean by saying that there were three persons on 
board ? ” shouted Mr. Stubbs. 

“ Who said there were three ? ” 

14 You have told us that Parker, your uncle. 


and your nephew went up on thil blessed flying- 

machine.” * 

“ That’s right ” 

" And the thing would only carry two r ” 

#l Right again.” • 

“ Wilson, I have known you for some time 
as a truthful man and a temperate man,” said 
Mr. Stubbs, solemnly. “ But J am afraid since 
vou took up that new line of goods you have 
overworked yourself.” 

“ Half a minute, Stubbs,” interposed Mr. 
Waterson. ” j s**e clearly where we all slipped a 
cog. Of course, Wilson, you meant us to under- 
stand that Paiker is either your uncle* or your 
nephew. Now we shall be all right if you will 
just tell us whether Parker is your unde 9r 
nephew.” 

4 He is no relation to me. whatever.” 

The three men sighed and looked anxiously 
at one another. Mr. Stubbs got up from his 
chair to reach the matches Mr. Packhvrst pro- 
ceeded fo w>'-d up his watch, and Mr. Waterson 
to /k up the poker to attend to the fire. It was 
an awkward moment, for at the season of good- 
will nobod v wished to tell Mr. Wilson exactly 
what was in his mind. 

‘* It’s curious,” said Mr. Wilson, very de- 
liberately, 44 and it’s rather sad, how thick- 
headed some people are. You don’t seem to 
grip the facts It never seems to have occurred 
to either of you that my unde and my nephew 
are one and the same man.” 

44 What ! ” exclaimed all three together. 

44 Yes ; David George Linklater is my unde, 
and he is also my nephew. Consequently, I am 
both his uncle and nephew. Queer, isn’t it ? 
I’ll explain how it comes about.” 

Mr. Wilson put the case so very simply that 
the three men saw how it might happen without 
any marriage within the prohibited degrees. 
Perhaps the reader can work it out for himself. 


CLOCK PUZZLES. 

44 Look at the dock ! ” 

ingoldsky Legends. 

In considering a few puzzles concerning docks 
and watches, and the times recorded by their 
hands under given conditions, it is well that a 
particular convention should always be kept in 
mind. It is frequently the case that a solution 
requires the assumption that the hands can 
actually record a time involving a minute frac- 
tion of a second. Such a time, of course, cannot 
be really indicated. Is the puzzle, therefore, im- 
possible of solution ? The condusion deduced 
from a logical syllogism depends for its truth on 
the two premises assumed, and it is the same in 
mathematics. Certain things are antecedently 
assumed, and the answer depends entirely on 
the truth of those assumptions. 

44 If two horses,” says l^grange, 44 can pull a 
I load of a certain weight, it is natural to suppose 
that four horses could pull a load of double that 
weight, six horses a load of three times that 
weight. Yet, strictly speaking, such is not the 
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ease. For the inference is based on the assump- 
tion that the fcf it bones pull alike in amount 
and direction, whuL in practice can scarcely ever 
be the case. It so happens that we are fre- 
quently led in our reckonings to results which 
diverge widely from reality. But the fault is 
not the fault of mathematics ; for mathematics 
always gives back to us exactly what we have 
put into it. The ratio was constant according 
lo that^ supposition. The result is founded 
upon that supposition. If the supposition is 
false the result is necessarily false.” 

If one man can reap a held in six days, we say 
two men will reap it in fh:e<* days, and three 
ngn will do the work in two days- We here 
assume, as in the case of I a grange's horses, that 
all the men are exactly equally capable of work. 
But we assume even more than this. For when 
three men get together they may waste time in 
gossip or play; or, on the other hand, a spirit of 
rivalry may spur them on to greater iiligenoe. 
We may assume any conditions we like in a 
problem, provided they be clearly expressed 
and understood, and the answer will be in ac- 
cordance with those conditions. 

57.— WHAT WAS THE TIME ? 

** I say, Rackbranc, what is the time ? ” an 
acquaintance asked our friend the professor the 
other day. The answer was certainly curious. 

“ If you add one quarter of the time from 
noon till now to half the time from now till noon 
to-morrow, you will get the time exactly.” 

What was the time of day when the professor 
spoke ? 

58. — A TIME PUZZLE. 

How many minutes is it until six o’clock it mry 
minutes ago it was four times as many minutes 
past three o’clock ? 

59— A PUZZLING WATCH. 

A friend pulled out his watch and said, “ This 
watch of mine does not keep perfect time ; 1 
must have it seen to. 1 have noticed that thV 
minute hand and the hour band are exactly 
together every sixty-five minutes.” Does that 
watch gain or lose, and how much per hour ? 

60.— THE WAPSHAW*S WHARF 
MYSTERY. 

There was a great commotion in Lower Thames 
Street on the morning of January 12, 1887. 
When the early members of the staff arrived at 
Wapsbaw’s Wharf they found that the safe bad 
been broken open, a considerable sum of money 
removed, and the offices left in gTeat disorder. 
The night watchman was nowhere to be found, 
but nobody who had been acquainted with him 
for one moment suspected him to be guilty of 
the robbery. In this beliei the proprietors were 
confirmed whjn, later in the day, they were in- 
formed that the poor fellow’s body had been 
picked up by the River Police. Certain marks 
of violence pointed to the fact that he had been 
brutally attacked and thrown into the river. 
A watch found in his pocket bad stopped, as is 


invariably the case in such circumstances, and 
this was a valuable clue to the time of the out- 
rage. But a very stupid officer (and we in- 
variably find one or two stupid individuals in 
the mo«t intelligent bodies of men) bad actually 
amused himself by turning the hands round ana 
round, trying to set the watch going again. 
After he had been severely reprimanded for this 
serious indiscretion, he was asked whether be 
could remember the tir%e that was indicated by 
the watch when found. He replied that he 
could not, but he recollected that the hour hand 
and minute hand were exactly together, one 
above the other, and the second hand had just 
assed the forty-ninth second. More than this 
e could not remember. 

What was the exact time at which the watch- 
1 man’s watch stopped ? The watch is, oSf course, 
assumed to have been an accurate one. 


6 * . — CHANGING PLACES. 



The above dock face indicates a little before 
42 minutes past 4. The hands will again point 
at exactly the same spots a little V tcr *3 minutes 
past 8. In fact, the hands will have changed 
places. How many times do the hands of a 
dock change places between three o’dock p.m. 
and midnight*? And out of all the pairs of 
times indicated by these changes, what is the 
exact time when the minute hand will be nearest 
to the point IX ? 

6a.— THE CLUB CLOCK. 

One of th* big docks in the Cogitatori' Qub 
was found the other night* to have stopped just 
when, as will be seen in the illustration, the 
second hand was exactly midway between the 
other two hands. One of the members proposed 
to some of his friends that they should tell him 
the exact time when (if the dock had not 
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stopped) the second hand would next again 
have been midway between the minute hand 
and the hour band. Can you find the eorrect 
time that It would happen t 


6j. — THE STOP-WATCH. 



Wa have here a stop-watch with three hands. 
The second hand, which travels once round the 
face in a minute, is the one with the little ring 
at its end near the centre. Our dia! indicates 
the exact time when its owner stopped the 
watch You will notice that the three hands 
are nearly equidistant The hour and minute 
hands' point to spots that are exactly a third of 
the circumference anart, but tne second hand 
is a littl^too advanced. An exact equidistance 
for the three hands is not possible Now, we 
want to know what the time will be when the 
three hands are next at exactly the same dis- 
tances as shown from one another. Can you 
state the time ? 


GEBRAICAL PROBLEMS, 

64.— THE THREE CLOCKS. 

On Friday, April 1, 189S, thre^new clocks were 
all set going precisely at the same time — twelve 
noon. At noon on the foJfcjwing day it was 
found that clock A had kept perfect time, that 
clock B had gained exactly one minute, and that 
clock C had lost exactly one minute. Now, sup- 
posing that the clocks B and C bad oot been 
regulated, but all three allowed to go on as they 
bad begun, and that th*»y maintained the same 
rates of progress without stopping, on what date 
and at what time of day would all three pairs of 
hands again point at the same moment* at twelve 
o'clock ? 

65 — THE RAILWAY STATION CLOCK. 

A clock hangs on the wall of a railway station, 
71 ft y in. long and 12 ft. 5 in. high. Those are 
the dimensions of the wall, not of the dock ! 
While waiting for a train we noticed that the 
hands of \,,e dock were pointing in opposite 
detections, and were parallel to one of the diag- 
onals of the wall. What was the exact time ? 

66 —THE VILLAGE SIMPLETON. 

A facetious individual who was taking a long 
wail; Id the country came upon a yokel sitting 
on a stile As the gentleman was not quite 
sure of his road, he thought he would make 
inquiries of the local inhabitant ; but at the 
first glance he jumped too hastily to the con- 
dusion that he had dropped on the village idiot. 
He therefore decided to test the follow's intelli- 
gence by first putting to him the simplest ques- 
tion he could think of, which was, “ What day 
of the week is this, my good man ? " The fol- 
lowing is the smart answer that he received : — 

" When the dav after to-morrow is yesterday, 
to-day will be as fa 1 from Sunday as to-day was 
from Sunday when the day before yesterday 
was to-moriow ” 

Can tne reader say what day of the week it 
gtas ? It is pretty evident that the countryman 
was not such a fool as b« looked The gentle- 
man went on his road a parried but a wiser man. 


LOCOMOTION AND SPEED 
PUZZLES. 

“The race is not to the swift.” — EccUsi*st*s 
ix. ii. 

6 7 . — AVERAGE SPEED. 

f n a recent motor ride it was found that we had 
gone at the rate of ten miles an hour, but we did 
the return journey over the same route, owing 
to the roads being more clear of traffic, at fifteen 
mil*,* an hour What was our average speed ? 
Do not be too basty in your answer to this 
simple little question, or it is pretty certain 
that you will be wrong. 

68. — THE TWO TRAINS. 

I fut this little queation to a stationmaster, 
and his correct answer was so prompt that I am 
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convinced there is no necessity to seek talented 
railway officials ft /* "n erica or elsewhere. 

Two trains start ai the same time, one from 
London to Liverpool, the other from Liverpool 
to London. If tney at rive at their destinations 
one hour and fou: hours respectively after pass- 
ing one another, bow much faster is one train 
running than the other ? 

*9 .—THE THREE VILLAGES. 

I set out .the other day to ride in a motor-car 
from Acrtrf.eld to Butterford, but bv mistake 1 
took the road going vut Cbeesebury, which is 
rearer Acrefield than Butterford, and is twelve 
miles to the left of the direct road I should have 
travelled. After arriving at Butterford 1 found 
that I had gone thirty-five miles. What are the 
three distances between these villages, each being 
a whole number of miles ? I may mention that 
the three roads are quite straight. 


half miles an hour, so that it takes her just til 
hours to make the double journey. Can any of 
you tell me how far it is from the bottom of the 
htll to the top ? " 

71 .-SIR EDWYN DE TUDOR. 

In the illustration we have a sketch of Sir Edwyn 
de Tudor going to rescue his Jady-love, the fair 
Isabella, who was held a captive by a neighbour- 
ing wicked baron. Sir Btlwvn calculated that if 
he rode fifteen ftiiles an hour he would arrive at 
the castle an hour too soon, while if he rode ten 
miles an hour he would get there just an hour 
too late. Now, it was of the first importance 
that he should arrive at the exact time ap- 
pointed, in order that the rescue that he had 
planned should be a success, and the time of the 
tryst was five o'clock, when the captive lady 
would be taking her afternoon tea. The puzzle 
is to discovei exactly bow far Sir Edwyn de 
Tudor had to ride. 











r 




DRAWING HER PENSION. 

“ Speaking of odd figures," said a gentleman 
who occupies some post in a Government office, 
“ one of the queerest characters I know is an 
old lame widow who climbs up a hill every week 
to draw. her pension at the village post office, i 
She crawls up at the rate of a mile and a half an 
hour and comas down at the rate of four and a 


7*. — THE HYDROPLANE QUESTION. 

The inhabitants of SI ocom^-on -Sea were greatly 
excited over the visit of a certain fifing man. 
All the town turned out to sec the flight of the 
wonderful hydroplane, and, of course, Dobson 
and his family were t’ ere. Master Tommy was 
in good form, and informed his father that Eng- 
lishmen made better airmen than Scotsmen 
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and Irishmen because they are not so heavy. 
“ How do you make that out ? " asked Mr. 
Dobson. “ Well, you see,” Tommy replied, “ it 
is true that in Ireland there are men of Cork and 
in Scotland men of Ayr, which is better still, but 
in England there are lightermen." Unfortu- 
nately it had to be explained to Mr?, Dobson, 
and this took the edge of! the thing. The hydro- 
plane flight was from Slocomb to the neighbour- 
ing watering-place Poocjjeville — five miles dis- 
tant. But there was a strong nind, which so 
helped the airman that he made the outward 
journey in the short time of ten minutes, though 
it took him an hour to get back to the starting 
point at Slocomb, with the wind dead against 
him. Now, how long would the ten miles have 
taken him if there had been a perfect cairn ? 
Of course, the hydroplane's engine worked uni 
formly throughout. 


73- — DONKEY RIDING. 

During a visit to the seaside Tommy and Evan- 
gelire insisted on having a donkey race over 
the mile course on the sands. Mr. Dobson and 
some of his friends whom be had met on the 
beaeli acted as judges, but, as the donkeys were 
familiar acquaintances and declined to part 
company the whole way, a dead heat was un- 
avoidable. However, the judges, being sta- 
tioned at different points on the course, which 
was marked off in quarter-miles, noted the fol- 
lowing results : — The first three-quarters were 
run in six and three-quarter minutes, the first 
half-mile took the same time as the second half, 
and the third quarter was run in exactly the 
same time as the last quarter. From these re- 
sults Mr. Dobson amused himself in discovering 
just "how long it took those two donkeys to ran 
the whole mile. Can you give the answer ? 


74. — THE BASKET OF POTATOES. 

A man had a basket containing fifty potatoes. 
He proposed to his son, as a little recreation, 
that he should place these potatoes on the 
ground in a straight line. The distance between 
the first and second potatoes was to be one yard, 
between the second and third three yards, be- 
tween the third and fourth five yards, between 
the fourth and fifth seven yards, and so on — an 
increase of two yards for every successive potato 
laid down. Then the boy was to pick them up 
and put them in the basket one »t a time, the 
basket being placed beside the first potato. 
How far would the boy have to travel to accom- 
plish the feat of picking them all up ? We will 
not consider the journey involved in placing 
the potatoes, so tuat be starts from the basket 
with them all laid out. 

75--WHE PASSENGER’S FARE. 

' At first sight yon would hardly think there was 
matter for dispute in the question involved in 
the. following little incident, yet it took the two 
persons concerned some little time to come to 


an agreement. Mr. Smithers hired a motor-ear 
to take him from Addleford to ^linkerville and 
back again for £3. At Bakenham, just midway, 
he picked up an acquaintance, Mr. Tompkins, 
and agreed to take him on t8 Clinkerville and 
bring him back to Bakenham on the return 
journey. How much should he have charged 
the passenger ? That is the question. What 
was a reasonable fare for Mr. Tompkins ? 


DIGITAL PUZZLES. ! 

" Nine worthies were they called.” <— 
Dryden : Tht Flower and the Leaf . 

I give these puzzles, dealing with the nine digits, 
a class to themselves, because I have always 
thought that they deserve more consideration 
than they usually receive. Beyond the mere 
trick of "casting out nines," very little seems 
to be generally known of the laws involved in 
these problems, and yet an acquaintance with 
the properties of the digits often supplies, among 
other uses, a certain number of arithmetical 
checks that are of real value in the saving of 
labour. Let me give just one example — the 
first that occurs to me. 

If the reader were required to determine 
whether or not 15,763,530,163,289 is a square 
number, how would he proceed ? If the number 
had ended with a 2, 3, 7, or 8 in the digits place, 
of course he would know that it could not be a 
square, but there is nothing in its apparent form 
to prevent its being one. I suspect that in such 
a case he would set to work, with a sigh or a 
groan, at the laborious task of extracting the 
square root. Yet if he had given a little atten- 
tion to the study of the digital properties of 
numbers, he would settle the question io this 
simple way. The sum of the digits is 59, the 
sum of which is 14, the sum of which is 5 (which 
1 call the "digital root "), and therefore I know 
that the number cannot be a square, and for 
this reason. The digital root of successive 
square numbers from 1 upwards is always 1, 4, 
7, or 9, and can never be anything else. In fact, 
the series, 1, 4, 9, 7, 7, 9, 4, 1, 9, is repeated into 
infinitv. The analogous series for triangular 
numbers is 1, 3, 6, 1, 6, 3, 1, 9, 9. So here we 
have a similar negative check, for a number 

cannot be triangular (that is, if its digital 

2 

root be 2, 4, 5, 7, or 8. 


76.— THE BARREL OF BEER. 

Ama n bought an odd lot of wine in barrels and 
one baiTel containing beer. These are shown in 
the illustration, marked with the number of 
gallons that each barrel contained. He sold a 
quanti v of the wine to one man and twice the 
qu antitv to another, but kept the beer to him- 
self. The puzzle is to point out which barrel 
contains beer. Can you say which one it is ? 
Of course, the man sold the barrels just as he 
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bought them, without manipulating in any way 
the contents. 


77.— DIGITS AND SQUARES. 

It will be seen in the diagram that we have so 
arranged the nine digits in a square that the 
number in the second row is twice that in the 


gram. He told his cleric to place a different 
one-figure number on each locker of cupboard 
A, and to do the same in the case of B, and of C. 
As we are here allowed to call nought a digit, 
and he was not prohibited from using nought 
as a number, he clearly had the option of 
omitting any one of ten digits from each cup- 
board. 

Now, the employer did not say the lockers 
were to be numbered in any numerical order, 
and he was surprised 1 8 find, when the work was 
done, that the figures had apparently been mixed 
up indiscriminately. Calling upon his clerk for 
an explanation, the eccentric lad stated that the 
notion had occurred to him so to arrange the 
figures that in each case they formed a simple 
addition sum, the two upper rows of figures pro- 
ducing the sum in the lowest row. Put the 
most surprising point was this : that hfc had so 
arranged them that the addition in A gave the 
smallest possible sum, that the addition in C 
gave the largest possible sum, and that all the 
nine digits in the three totals were different. 
The puzzle is to show how this could be done. 
No decimals are allowed and the nought may 
not appear in the hundreds place. • 


1 

9 

2 

3 

8 

4 

5 

7 

6 


8o. — THE THREE GROUPS. 

There appeared in “ Nouvelles Annales de 
MathCmatiques " the following puzzle as a modi- 
fication of one of my “ Canterbury Puzzles.” 
Arrange the nine digits in three groups of two, 
three, and four digits, so that the first two 
numbers when multiplied together make the 
third. Thus, ia x 4*3= 5,796. I now also pro- 
pose to include the cases where there are one, 
four, and four digits, such as 4 x 1,738=6, 95a. 
Can you find all the possible solutions in«both 
cases ? 


first row, and the number in the bottom row 
three times that in the top row There are 
three other ways of arranging the digits so 
as to produce the same result. Can you find 
them ? • 

78 — ODD AND EVEN DIGITS. 

• 

The odd digits, i, 3, 5, 7, and 9, add ap 25, 
while the even figures, 2, 4, 6, and 8, only add up 
20. Arrange these figures so that the odd ones 
and the even ones add up alike. Complex and 
improper fractions and recurring decimals are 
not allowed. 

79.— THE LOCKERS PUZZLE. 


81 .--THE NINE COUNTERS. 

d>@® 

(D© 


□go 

□□□ 


□□□ 

□□□I 

OQD 
□ □□ 

2 


L 

□□□1 

mu 


A mah had in his offioe three cupboards, each 
containing nine lockers, as shown in the dia- 


I have nine counters, each bearing one of the 
nine digits, 1, 2, 3, 4, 5, 6, 7, 8 and 9. I arranged 
them on the table in two groups, as shown in 
the illustration, so as to form two multiplica- 
j tion sums, and found that both sums gave 
the same product. You will find that 
158 multiplied by 23 is 3,634, and that 
79 multiplied by 46 is also 3,634. Now, 
the puzzle 1 propose is to rearrange the 
counters so as to get as large a. product 
as possible What is the best way of 
placing them ? Remember both groups 
must multiply to the same amount, and 
there must be three counters multiplied^ 
by two in one case, and two multiplied 
two counters in the other, just as at 


by 
present. 
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8a. — THE TEN COUNTERS. 

In this case we use the nought in addition to the 
i, 2, 3, 4, 5, 6, 7, 8, 9. The puzzle is, as in the 
last case, so to arrange the ten counters that 
the products of the two multiplications shall be 
the same, and you may here have one or more 
figures in the multiplier, as you choose. The 
above is a very easy feat : but it is also required 
to find the two arrangements giving pairs o i the 
highest and lowest products possible. Of course 
every counter must be used, and the cipher may 
not be placed to the left ol a row of figures where 
It would have no effect. Vulgar fractions or 
decimals are not allowed. 

83.— DIGITAL MULTIPLICATION. 

Here is another entertaining problem with the 
nine digits, the nought being excluded. Using 
each figure once, and only once, we can frnrv 
two multiplication sums that have the same 

P roduct, and this may be done in many way?. 

or example, 7x638 and 14x329 contain all 
the digits once, and the product in each case is 
the same-^4,606. Now, it will be seen that the 
sum of the digits in the product is 16, which is 
neither the highest nor the lowest sum so ob- 
tainable. Can you find the solution oi the 
problem that gives the lowest possible sum of 
digits in the common product ? Also that 
which gives the highest possible sum ? 

84. — THE PIERROT'S PUZZLE. 


Pierrot as in the example shown, or to place a 
single figure on one side and .three figures on 
the other. If we only used three digits instead 
of four, the only possible ways are these : 

3 multiplied by 51 equals 153, and 6 multiplied 
by 2i equals it6. 

85 —the cab numbers. 

A London policeman one night saw two cabs 
drive off in opposite directions under suspicious 
circumstances This officer was a particularly 
careful and wide-awake man, and he. took out 
his pocket-book to make an entry of 'the num- 
bers of the cabs, but discovered that he had 
lost his pencil. Luckily, however, he founds 1 
small piece of chalk, with which he marked 
the two numbers on the gateway of a wharf 
close by. When be returned to the same spot 
on hit beat he stood and looked again at the 
numbers, and noticed this peculiarity, that all 
the nine dirts (no nought) were used and that 
no figure wa* repeated, but that if he multiplied 
the two numbers together they again produced 
the nine digits, all once, and once only. When 
one of the clerks arrived at the wharf in the 
early morning, be observed the chalk marks 
and carefully rubbed them out. As the police- 
• man could not remember them, certain mathe- 
maticians were then consulted as to whether 
'• there was any known method for discovering 
all the pairs of numbers that have the peculi- 
arity that the officer had noticed ; but they 
knew of none. The investigation, however, was 



The Pierrot in the illustration is standing in a 
posture that represents the sign of multiplica- 
tion. He is indicating the peculiar fact that 
15 multiplied by 03 produces exactly the same 
figures (1,395), differently arranged The puzzle 
is to take any four digit* vou like (all different) 
•md similarly arrange them so that the number 
formed o^pne side o# the Pierrot when multi- 
plied by the number on the ^ther side shall 
produce the same figures. There are very few 
ways of doing it, and I shall give all the cases 
possible. Can you find then all ? You are 
allowed to put two figures on each side of the 


interesting, and the following question out of 
many was proposed : What two numbers, con- 
taining together all the nine digits, will, when 
multiplied together, produce another number 
(the b\%h*st possible) containing also all the nine 
digits ? The nought is not allowed anywhere. 

8b. — QUEER MULTIPLICATION. 

If I multiply 51,240,876 by 3 (thus using all the 
nine digits once, and once only), I get 153,749,628 
(which again contains all the nine digits once). 
Similarly, if I multiply 16,583.74s by 9 the 



>6 


AMUSEMENTS IN MATHEMATICS. 


result Is 149,253,^78, where in each case all the [ can he find the pair* of smallest possible num- 
nine digits are us«i. Ncr ■ vake 6 as your multi- 1 bers in each case ? Thus, 14658 divided by 
plier and try tt* arrange the remaining eight 7 3 2 9 is just as correct for 2 as the other 
digits so as to produce by multiplication a | example we have given, but the numbers are 


number containing all 
only. You will find 
can be done. 


n re once, and once 
from easy, but it 


87.— THE NUMBER-CHECKS PUZZLE. 


higher. 

89.— ADDING THE DIGITS, 
j If I write the sum of money, £987, 5s. 4*d., and 
| add up the digits, they sum to 36. No digit 
: has thus been used a second time in the amount 
! or addition. This is the largest amount possible 
! under the conditions. Now find the smallest 
! possible amount, pounds, shillings, pence, and 
farthings bring all represented. You need not 
use more of the nine d.gits than you choose, but 
no digit may be repeated throughout. The 
nought is not allowed. 

^ 90.-— THE, CENTURY PUZZLE. 

\ Can you write 100 in the form of a mixed num- 
} be: . using all the nine dibits once, and only once ? 
l Thr late distinguished French mathematician, 
| Edouard Lucas, found seven different w&ys of 
, d(*mg jt, and expressed his doubts as to there 
hem? any other ways. As a matter of /act there 
are eleven way* and no more Here it one 
of ihern, 9 1 V„V' Nine of the other ways have 
similarly two figures m the integral part of the 
number, but Tbe eleventh expression has only 
Wnoi a large number of workmen are em- pw figure there. Can the reader find this last 
ployed on a building it is customary to provide foo* 1 ? 

every man with a little disc be-img his number. ' — MORE MIXED FRACTIONS . 

These are bung on a board by the men a* they _ , . . , . . . , . 

arrive, and serve as a check on punctually. [Whew I first published my solution to the last 
Now, I once noticed a foreman remove a number j V^rle f I was led to attempt the expression of 
of these checks, from his board and place them ! number* m turn up to 100 by a mixed frac- 
on a split-ring which he earned in his pocket. *' on containing all the nine digits. Here are 

This at once gave me the idea for a good puzzle . | cumt ' el * x lor c r h * r^der to try his hand 

In fact, I will confide to iny readers that this if . ft : I5, l4 ‘ I5, J * >f * 7 ' *°‘ 

just how ideas for puzzles arise. You cannot ; *y® f y one nine digits once, and only 

really create an idea : it happens — and vou ‘ onc *> 115 every case 
have to be on the alert to seize it when it does ! 

so happen. I w 93,— DIGITAL SQUARE NUMBERS. 

It will be seen from the illustration that there 1 are the rme digits so arranged that they 

are ten of these checks on a tnJtT10rr< " 1 > form four square numbers: 9, 81, 324, 576. 

z to 9 and o The puzzle is to divide tuea* mto j^ ow> can y oy p Ut them all together so a« to 
three groups without •taking any ofi the ring, , * orR1 a single square number — (11 the smallest 
so that the first group multiplied by he second ; pMiUt ^d (II) The largest possible ? 
makfes the third group. For example, we can 
divide them into the three groups, 2 — 8 9 o 7 — 1 
1 5 4 6 3, by bringing the 6 and the 3 round to J 



the 4, but unfortunately the firsi two when multi- 
plied together do not make the third. Car. you 
separate them correctly ? Of course you may 
have as many of the checks as you like in anv 
group. The puzzle calls for some mg-muity, 
lining you have tbe luck to hit on the answer 
by chance. 

88.— -DIGITAL DIVISION. 

It is another good puzzle so to arrange the pine 
digits (the nought excluded) into two group* so 
that one group when divided by the other pro - 
duces a given number without remainder. For 
example., 13458 divided by 6 7 7 *> 8* Vf-? 2. Can 
the reader find shru’ar arrangements produc- 
to* 3 . 4 . 5 , 7 . *. and 9 r«P«cf ivdy ? Also. 


93.— THE MYSTIC EI.EVEN. 

Can you find tbe largest possible number con- 
taining any nine of the ten digits i calling nought 
9 digit) that can be divided by n without a le- 
rnainder ? Can you also find the smallest pos- 
sible number produced m the same way that is 
.divisible by 11 i Here is an example, where 
I the digit 5 has been omitted : 896743012, Tlii* 
I number contains nine of the digits and is divis- 
j ible by u, but i; is neither tbe largest nor the 
smallest number that will work. 

94.— THE DIGITAL CLNTUttY. 

12 3 4 5 6 7 4 9 - 100 . 

It ia required to place arithmetical signs be- 
tween the nine figures *-> that they shall equal 
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ioo. Of course, you must not alter the present | they will form a good many different numbers, 
numerical arrangement of the figures. Can you , As represented they make the number 1446. 
give a correct solution that employ* (1) the [Now, if 1 make all the different four-figure 
fewest possible signs, and {2) the fewest possible 1 
separate strokes or dots of the pea? I bat is, j 
it is necessary to use as few sign* as possible, 
and those signs should be of the -maples* form. 

The signs of addition and multiplication 1+ and 
x) will thus count as two stakes, the sign of 
subtraction ( — ) as one si : jke, the sign ot 
division (-1-) as three, acuf so on. 


^.—THB FOUR SEVENS. 


(5*5K&*5)\ \ 

'=100 




numbers that are possible with these dice (never 
putting the same figure more than once in any 
number), what will they all add up to ? You 
are allowed to turn the 6 upside down, so as to 
represent a 9. I do not ask, or expect, the 
, reader to go to ail the labour ol writing out the 
) \ full list ol numbers and then adding them up. 
“ j Life is not long enough for such wasted energy, 
j Can you get at the answer in any other way ? 


VARIOUS ARITHMETICAL AND 
ALGEBRAICAL PROBLEMS. 

“ Variety’s the very spice of life. 

That gives it all its flavour.” 

Cowper : Th§ Task. 

97 .— THE SPOT ON THE TABLE. 

A boy, recently home from school, wished to 
give his father an exhibition of his precocity. 
He pushed a large circular table into the coi aer 
of the loom, as shown in the illustration, so that 
it touched both walls, and he then pointed to 
a spot of ink on the extreme edge. 


In the illustration Professor Rackbrane is seen 
demonstrating one of the httle posers with 
which be is accustomed to entertain his class. 
He believes that by taking his puruls off the 
beaten tracks be is the better able to secure 
thdr attention, arid to induce original and in- 
genious methods of thought He has, it will be 
seen, just shown how tour ys iua> be written 
with simple arithmetical signs s > as to repioscnt ; 
ico ‘ 1 * very juvenile reader will see at a glance J 
that his example is correct. Now, what 1 

he wants you to do is this : Arrange lour 7’s \ 
(neither more not less} with arithmetical signs ; 
so that they shall represent u*o. If he had | 
said we were to uv four o’s «»•* murd at once 
have written ovj. ' *ut tta tour , - ciil tor 
rather more ingenuity. Can you J»m.- vei the 
Utile trick ? 

9 ««-THE I)i 4 e numbers 

^ have a set of four dice, not marked with spots 
in the ordinary way, but with Arabic figures, as 
shown in the illustration. Each die, of course, 
bears the numbers 1 to 6. When put together 



” Here rs a little puzzle for you, pater,” said 
the youtn. “ That spot is exactly eight inches 
from one wall and nine inches from the other. 
Can you tell me the diameter of the table with- 
out measuring it ? ” 

The boy was overheard to teU a friend, “ It 
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fairly beat the guv'nor ; ” but his father is known 
to have remarked to a City acquaintance that 
be solved the'hing m his head in a minute. I 
often wonder which spoke the truth. 

98.— ACADEMIC COURTESIES. 

In a certain mixed school, where a special fea- 
ture was made of the inculcation of pood man- 
ners, they had a curious rule on assembling 
every morning. There were twice as many gins 
as boys. Every girl made a bow to every other 
girl, tQ every boy, and to the teacher. Every 
boy made a bow to every other boy, to every 
girl, and to the teacher. In all there were nice 
hundred bows made in that model academy 
every morning. Now, can you say exactly how 
many boys there were in the school ? If you 
are not very careful, you are likely to get a good 
deal out in your calculation. 

99.— THE THIRTY THREE PEARLS. 



“A man I know/' said Teddy Nicholson at a 
certain family party, “ possesses a string of 
thirty-thiee pearls. The middle pear* is the 
largest and best of all, and the others are so 
selected and arranged that, starting from one 
end, each successive pearl is worth £100 
more than the preceding one, right up to the 
big pearl. From the other end the pearls in- 
crease in value by £1*10 up to the large pearl. 
The whole string is worth £65,000. What is the 
value of that large pearl ?^* 

' Pearls and other articles oi clothing/* said 
Uncle Walter, when the price of the precious 
gem had been discovered, “ remind me of Adam 


and Eve. Authorities, you may not know, 
differ as to the number of apples that were eaten 
by Adam and Eve. It is the opinion of some 
that Eve 8 (ate) and Adam 2 (too), a total of 10 
only. But certain mathematicians have figured 
it out differently, and hold that Eve 8 and Adam 
8, a total of 16. Yet the most recent investi- 
gators thmk the above figures entirely wrong, 
ioi if Fri c 8 and Adam 8 2, the total must be 90.'* 
“ Well/* said Hanjjy, 44 it seems to me that if 
there weie giants in these days, probably Eve 
8 1 and Adam 8 2, which would give a total of 
163." 

“ I am not at all satisfied/* said Maud. “ It 
seems to me that if Eve 8 j and Adam 812, 
i they together consumed 893/* 

44 1 am sure you are all wrong,” insisted Mr. 
Wilson, 44 foi I consider that Eve 8 1 4 Adam, 
and Adam 8 1 2 4 Eve, to we get a total of 
8 , 938 -*’ 

44 But, look here/* broke in Herbert. 44 If 
Ev« 814 Adam and Adam 8x242 oblige Eve, 
surely the total must have been 82,056 ! ” 

At this point Uncle Waiter suggested that 
they might let the matter rest, jie declared 
it to be clearly what mathematicians call an 
indeterminate problem. 

\ Too —THE LABOURER'S PUZZLE. 

! Profpsrok KArxuRANir, during one of his 
• iffinidr*, chanced to come upon a man digging 
! * deep ble. 

, ** (V.*od morning/* he s;od 44 How deep is 

! that hole ? '* 

** Guevs/' replied O.e labourer 44 My height 
! is exact!} five te-*< * inches *’ 

' * Hnw much deeper aie you going?** said 

the professor. # • 

! 44 1 am going twice as deep,” was the answer, 

1 44 and then my bead will be twice as far below 
| ground it is now above ground ” 

Rackbiane now asks if you could tell how 
deep that hole would be vhci* finished. 

101.— THE TRUSSES OF HAY. 

Farmer Tompkins had h v * trusses of hay, 
which he told his man Ilodg*- to weigh before 
delivering them to a cuss* in**' The stupid fel- 
low weighed them two at a lime in all possible 
ways, and informed i.i* master that the weights 
I m pounds were no. ns, 113, ri*, 11s, n6, 117, 
1 nb, 120, and 121. Now. hovr wa e Farmer 
Tompkins to find out from these figures how 
! much every one of the e trusses weighed 
! singly ? The re idei may at first think that he 
j ought to be told ,l winch pair is which pair/' 
or something of that sort, but it is quite un- 
necessary. Cat* you give the five correct 
weights f 

101 —MR. GUU'VNS IN AJfOG. 

Mr. Gubkins, p dihgt ut man of business, wa« 
much incotivcni-riicd a ion don fog. The 
! eiectric light hip; to be out of order and 
i he bad to rr" u.. r ^ best he could with two 
, candles. H-s r.^t assured him that though 
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both were of the same length one candle would 
bum for four hours and the other for five hours. 
After he had been working some time be put 
the candles out as the fog had lifted, and he 
then noticed that what remained of one candle 
was exactly four times the length of what was 
left of the other. 

When be got home that night Mr. Gubbins, who 
liked a good puzzle, said to himself, “ Of course 
It is possible to work ogt just how long those 
two candles were burning to-day. I'll have a 
shot at it." But he soon found himself in a 
worse fog than the atmospheric one. Could 
you have assisted him in his dilemma ? How 
long were the candles burning ? 

ioj.— PAINTING THE LAMr-POSTS. 

Tim Munrmr and Pat Donovan were engaged 
by the local authorities to paint the lamp-posts 
in a certain street. Tim, who wax an early 
riser, arrived first on the job, and bad painted 
three on the south side when Pat turned up and 
poirted out that Tim’s contract was for the 
north side. So Tim started afresh on the north 
side and Pat continued on the south When 
Pat had finished his side be went across the 
street and painted six posts for Tim, and then 
the job was finished. A* there was an equal 
number of lamp-posts on each side of the street, 
the simple question is : Which man painted the 
more lamp-posts, and just how many more ? 

104. — CATCHING THE THIEF. 

" Now, constable," said the defendant's counsel 
in cross-examination, " you say that the prisoner 
wa\ exactly twenty-seven steps ahead of you 
when you started to run after him ? " 

" Yes, sir." 

“ And you swear that he takes eight steps to 
your five ? " 

“ That is so.” 

“ Then I ask you, constable, as an intelligent 
man, to explain how you ever caught him, if 
that is the case ? " 

"Well, you see, I have got a longer stride. 
In fact, two of my steps are equal m length to 
five of the prisoner’s. If you work it out, you 
will find that the number of steps I required 
would bring me exactly to the spot wheie I 
captured him." 

Here the foreman of the jury asked for a few 
minutes to figure out the number of steps the 
constable must have taken. Can you also say 
how many steps the officer needed to catch the 
thief i 


106. — THE MUDDLETOWN ELECTION. 

At the last Parliamentary ele^ion at Muddle- 
town 5,473 votes were polled. The Liberal was 
elected by a majority of 18 <*re r the Conserva- 
tive, by r46 over the Independent, and by 575 
over the Socialist. Can you give a simple rule 
for figuring out how many votes were polled for 
each candidate ? 

107. — THE SUFFRAGISTS' MEETING. 

At a recent secret meeting of Suffragists a serious 
difference of opinion arose. This led tb a split, 
and a certain number left the meeting. “ I 
had half a mind to go myself," said the chair- 
woman, "and if 1 had done so, two-thirds of 
us would have retired." " True," said another 
member; "but if I had persuaded my friends 
Mrs. Wild and Christine Armstrong to remain 
we should only have lost half our number." 
Can you te 11 how many were present at the 
meeting at the start ? 

108. — THE LEAP-YEAR LADIES 

Last leap-year ladies lost no time in exercising 
the privilege of making proposals of marriage. 
If the figures that reached me from an occult 
source are correct, the following represents the 
stale c i affairs in this country. 

A number of women proposed once each, of 
whom one-eighth were widows. In conse- 
quence, a number of men were to be married 
of whom one-eleventh were widowers. Of the 
| proposals made to widowers, one-fifth were de- 
clined. AU the widows were accepted. Thirty- 
| five iortv- fourths of the widows married bacbe- 
; lors. One thousand two hundred and twenty- 
j one spinsters were declined by bachelors. The 
! number of spinsters accepted by bachelors was 
| seven times the number of widows accepted by 
‘ bachelors. Those are all the particulars that I 
was able to obtain. Now, how many women 
proposed ? 

* 109— THB GREAT SCRAMBLE. 

After dinner, the five # boys of a household 
bap7*ened to find a parcel of sugar-plums. It 
was quite unexpected loot, and an exciting 
scramble ensued, the full details of which I will 
recount with accuracy, as it forms an interesting 
puzzle. 

You see, Andrew managed to get possession 
ot just two-thirds of the parcel of sugar-plums. 
Dob at once grabbed three-eighths of these, and 


Charlie managed to seize three-tenths also. 
Then young David dashed upon the scene, and 
captured ah that Andrew had left, except one- 
105.— -THE PARISH COUNCIL ELECTION. I seventh, which Edgar artfully secured for him- 

! seif b> a cunning trick. Now the fun began in 


Here fe an easy problem for the novice. At 
the last election of the parish council »f Tittle- 
bury-in-tfc .-Marsh th<Ae were twen tv-three can- 
. didates for nine seats. Each voter was qualified 
to vote for nine of these candidates 01 for any 
less number. One of the electors wants to know 
in just how many different ways it was possible 
for him to vote. 


real earnest, for Andie w and Charlie jointly set 
upon Bob, who stumbled against the fender and 
dropped half of all that he had, which were 
equally picked up by David and Edgar, who 
had crawled under a table and were waiting. 
Next, Bob sprang on Charlie from a chair, and 
upset all the latter’s collection on to the floor. 
Of this prise Andrew got just a quarter. Bob 



so 
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gathered up one- th rd. David got two-sevenths, 
while Charlie stpd .br'gar divided equally what 
was left of tbatstock. 

They were jus* thinking the fray was over 



when David suddenly struck out in two direc- 
tions at once, upsetting three-quarters of what 
Bob and Andrew had last acquired. The two 
latter, with the greatest difficulty, recovered 
five-eighths of it in equal shares, but the three 
others each carried off one-fifth of the same. 
Every sugar-plum was now accounted for *”d 
they called a truce, and divided equally amongst 
them the remainder of the paicel. What is the 
smallest number of sugar-plums there could 
have been at the start, and what proportion did 
each boy obtain ? 

no.— THE ABBOT’S PUZZLF. 

Th* first English puzzlist whose name has come 
down to us was a Yorkshireman — no ether than 
Alcuin, Abbot of Canterbury (a.d. 735-804). 
Here is a little puzzle from his works, which is 
at least interesting on account of its antiquity. 
“ If 100 bushels of corn weie distributed among 
100 people in such a manner that each man re- 
ceived three bushels, each woman two, and each 
child half a bushel, how many men women, and 
children were there ? ” 

Now, there are six different correct answers, 
if we exclude a case where there would be no 
women. But let us say that there were just 
five times as many women as men, then what 
is the correct solution r 

hi.— REAPING THE CORN. 

A farmer had 9 square cornfield. The corn was 
all ripe for reaping, and, as he was short of men, 
it was arranged that h* and his son stu uld share 
the work between them. The taimcr first cut 
one rod wide all louod the square, thus leaving 
a smaller square of standing corn in the middle 


of the field. “ Now,” he s*M to his ion, “ I 
have cut mv half of the field, and you can da 
your share/* The son was not quite satisfied 
as to the proposed division of labour, and as the 
village schoolmaster happened to be passing, he 
appealed to that person to decide the matter. 
He found the farmer was quite correct, provided 
there was no dispute as to the size of the field, 
and on this point thev were agreed. Can you 
tell the area of the fielch as that ingenious school- 
master succeeded in doing ? 

lit.— A PUZZLING LEGACY. 

A man left a hundred acres of land to be divided 
among his three sons — Alfred, Benjamin, and 
Charles — in the proportion of one-third, one- 
fourth, and one-fifth respectively. But Charles 
died. How was the land to be divided fairly 
between Alfred and Benjamin ? 

113.— THE TORN NUMBER. 

, 1 hap the other day in mv possession a labej 
j bearing the number 3035m large figures. This 
got accidentally torn m half, so that--- o was on 
! one piece aud 2 5 on the other, as shown on the 
! illustration. On looking at these pieces I began 



to make a calculation. scRirely conscious of what 
I was doing, when 1 discovered this little peculi- 
arity. If we add the 30 and the 2 5 together 
and square the sum we get as the result the com- 
plete original number on the label! Thus, 30 
added to 25 is 55, aud 5 5 multiplied by 5 5 is 
3025. Curious, is it not ? Now, the puzzle is 
to find another number, composed of four fig- 
ures, all different, which may be divided in the 
middle and produce the same result. 

114.— CURIOUS NUMBERS. 

The number 4 & has this peculiarity, that if you 
add 1 to it the result is a square number (49, the 
square of 7), and if you add 1 to its half, .you 
also get a square number (25, the square of' 5). 
Now, there is no limit to the numbers that have 
this peculiarity, and it is an interesting puzzle 
fo find three more of them — the smallest possible 
numbers. What are they ? 

115.— A PRINTER’S ERROR. 

In a certain article a print ei had to set up the 
figures which, of course, means that thu 

fourth powe*- of 5 (has) is h be multil*.;>d by thn 
cub** of 2 (8), the product of which is 5,000. But 
he printed 5 4 ,2* as 5 4 7 3, xrhich is not correct. 
Can you place four Jipts m the manner shown, 
so that it will be c<; ’ally correct if the printer 
sets it up anght or manes the tame blunder ? 
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xiA — THE CONVERTED MISER. j The man wishes to fence in a perfectly square 

.. . _ ... , field which is to contain lust as ananv acres as 

M f’ J .‘ ' 7 ltvo ’V >ra* onr of the wry few ; there rails in thr r i qu j red r f( . a ;. e . Each 

< M nsr hurdle, or portion of fence;.* yven rail* high, 
of their duty towards the r 1 m* fortunate fellow- ■ and two >D ^ tb , wr , uld ext , nd Jf. )e (l6 . ft K } 

mnf^V i.^ m § b ‘ h ? C '?? t ? U h,S >• to say, thee are fourteen rail, to the pole. 

; i i0 di *‘ nbutc : Hnr»l measure. Now, what must be the tin 

it amongst the deserving poor. f th 6 ld ? 

He found that if he gave away the same ; r 

S*extc t r”prtad V 7 over a fiWSSnS j "*- CIRCUNG THE SQUARES, 
without there being anything left over ; but if 1 
he rested on the Sundays, and only gave away ■ 
a fixed number of pounds every week-day, there ! 
would be one sovereign left over on New Year’* | 

Eve. Now, putting it at the lowest possible, : 
what was the exact number of pounds that he 
had to distribute ? 

Could any question be simpler ? A sum of 
pounds divided by one number of days leaves 
no remainder, but divided by another number 
of days leaves a sovereign ovei. That is all; 
and yet. when you come to tackle this little 
question, you will be surprised that it can be- 
come so puzzling. 


1 17. — A FENCE PROBLEM. 


( 




The puzzle is to place a different number in each 
of the ten squares so that the sum of the squares 
of Any two adjacent numbers shall be equal to 
the sum of the squares of the two numbers dia- 
< rnetricallv opposite to them. The four numbers 
j placed, as examples, must stand as they are. 
I 'i be square of t6 is j*6, and the square of 2 is 4. 
i Ad'j these tn^ther, and the result is 260. Also 
i —file square of 14 is n,6, and the square of 8 is 
I 64. Th-sf together also make 260. Now, in 
IHX practical usefulness of puzzles is a point ; ptrcisrh riu .same way, B awd C should be equal 
that we are liable to overlook. Yet, as a matter j tc q and H • the sum will not necessarily be 260), 
oMact, I have from time to time received quite j A and K to F and E t H and I to C and D, and 


a large number of letters from individuals wh'.i 
have found that th* mastering of some little 
principle upon which a puzzle was built has 
proved of considerable value to them in a most 
unexpected way. Indeed, it may be accepted 
as a good maxim that a puzzle is of little real 
value unless, as well as being amusing and per- 
plexing, 1; conceals some instructive and pos- 
sibly useful feature. It is, however, very curi- 
ous how these little bits of acquiied knowledge 
dovetail into the occasional requirements of 
everyday life, and equally curious to what 


on, with any two adjoining squares in the 
circle. 

All you have to do is to fill in the remaining 
six numbers. Frac’ion* are not allowed, and 
I shall show that no number need contain 
more than two figures. 

1 19. — RACKB RANK'S LITTLE LOSS. 

PstOFFtrsoR Rackbrane was spending an even- 
ing with his '.Id friends, Mr. and Mrs. Potts, and 
they engaged in some game (be does not say 


strange and mysterious uses some of oui leaders | whar gam*) of cards. The professor lost the 


<-*em to ajipiy them fVhat, for example, can 
the object of Mr. Wm. Oxley, who writes to 
me all the way from Iowa, in wishing to ascer- 
tain the dimensions of a field that he proposes 
to enclose, containing just as many acres as 
there shall be rails in the fenoe ? 


first same, which resulted in doubling the money 
th.u both Mr. and Mrs. Potts had laid on the 
taol-. The second game was lost by Mrs. Potts, 
which doubled the money then held by her hus- 
band and the professor. Curiously enough, the 
third game was lost by Mr. Potts, and had the 
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effect of doublin '' %be money then held by his 
wife and the wrote tsor. It was then found th.it 
each person fad exactly the same money, but 
the professor h^d >sf five shillings in tbe coins? 
of play. Now, ii'.r professor asks, whaf was rhe 
sum of money wnh which be sat down at tbe 
table ? Can you tell him ? 

\&*o . — THE FARMER AND HIS SHEEP. 

Farmer Longmork bad a curious apiitude for 
arithmetic, and was known m his district as the 
” mathematical farmer.*' The new vicar war 
not aware of this fact when, meeting his w-^thy 
parishioner one day zn the lane, he asked him 


will know exactly how many sheep Farmei 
Lon gm ore owned. 

zaz.— HEADS OR TAILS. 

Crooks, an inveterate gambler, at Goodwood 
recently said to a mend, “ I’ll bet you half the 
I money in my pocket on the toss of a coin — 
i heads I win, tails I Jose.” Tbe coin was tossed 
j and tbe money handed over. He repeated the 
| ojuer again and again, each time betting half the 
j money then in hi" possession. We are not told 
i how long the game went on, or how many times 
} the coin was tossed, but this we know, that the 
i number of times that Crooks lost was exactly 



in the course of a sl*o*.t conversation, “Now, 
how many sheep have you altngtther ? ” lit 
was therefore rather surprised a; 7 — .ugmore’s 
answer, which was as follows : ” Vo i can divide 
my sheep into two different parts, so that the 
difference between the two hum! ers is :be 
as the difference between theii squares. Maybe, 
Mi. Parson, you will like to work out the Little 
sum fc r yourself.” 

Can the reader say just how many she-p the 
fanner had ? Supposing be had p *sessed .nly 
twenty sheep, and he divided thorn into the two 
parts 12 and 8. Now, the difference between 
ra and 8 is a, but the difference between their 
squares, 144 and 64, is 80. >0 that will not d-‘, 

for 4 and 80 are certainly n at the same, if you 
can imd numbers that work out correctly, you 


] equal to the number of times that he won. Now, 
I did hr gain or by this little venture ? 


113.— THE SEE-SAW PUZZLE. 

Necessity i«, indeed, the mother of invention. 
1 was amused the other dav in watching a hoy 
who wanted t.. piay see saw arid, in his failure 
to &nd av. ”her cLilo to share the sport with him, 
h id bw anvei: back up ", the ingenious resort 
of * \ a noMl t .* ri*:ek\ to one end of the 
pla.nh u. i: a lance hi* l:;.dr at the*rf»her. 

As a u-atter < ? tac, , he :u»f balanced against 
sixteen bucks, wLen iht^t were fixed to tbe shdlu 
end -A pUnk b< t if he fixed them to the long 
end of plank he iH needed eleven as balance. 

Now, what wjj that boy's weight, if a bride 
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weighs equal to a three-quarter brick and 
three-quarters of a pound ? 

12 $. — A LEGAL DIFFICULTY. 

“ A client of mine/* said a lawyer, “ was on 
the point of death when his wife was about to 
present him with a child. I drew up kis will, 
m which he settled two-thirds of bis estate upon 
his son (if it should happen to be a boy) and one- 
third on the mother. Bit if the child should be 
a girl, then two-thirds of the estate should go 
to the mother and one -third to the daughter. 
As a matter of fact, after his death twins were 
bom — a boy and a girl. A very nice point then 
arose. How was the estate to be equitably 
divided among the three in the closest possible 
accordance with the spirit of the dead man's 
will?** 

124.— A QUESTION OF DEFINITION. 

44 My property is exactly a mile square,” said 
one landowner to another. 

44 Curiously enough, mine is a square mile,” 
was the reply. 

44 Then there is no difference ? ** 

Is this last statement correct ? 

135-— THE MINERS’ HOLIDAY. 

Seven coal-miners took a holiday at the sea- 
side during a big strike. Six of the party 
spent exactly half a sovereign each, hut Rill 
Harris was more extravagant. Bill spirit three 
shillings more than l he average of the party. 
What was the actual amount of Bill's expen- 
diture ? 

126.— SIMPLE MULTIPLICATION. 

If we number six cards i* 2, 4, 5, 7, and 8, and 
arrange them on the table in this order : — 

1 4 a 8 5 7 j 

we can demonstrate that in order to multiply j 
by 3 all that is necessary is to remove the 1 to ! 
the other end of the row, and the thing is done. ‘ 
The answer is 428571. Can you find a number j 
that, when multiplied by 3 and divided by 2, ; 
the. answer will be the same as if we removed j 
the first card (which in this case is to be a 3; j 

from the beginning of the row to the end ? j 

IS7.— SIMPLE DIVISION. j 

Soiuftimes a very simple question in elementary ! 
arithmetic will cause a good deal of perplexity, j 
For example, I want to divide the four numbers, j 
701, t,o5q, 1, <17. and 2,312, by the largest ; 
number possible that will l»»ave the same re- I 
mainder in every case. How am 1 to set to | 

work ? Of course, by a laborious system of 

trial one can in time discover the answer, but 
there is -quite a simple method of doing it if you 
. can only find it. 

128^-A PROBLEM IN SQUARES. 

# Wk possess three square boards. The surface 
of the first contains five square feet more than 
the second, and the second contains five square 
feet more than the third. Can you give exact 


measurements for the sides of the boards ? If 
you can solve this little puzzle, jthen try to find 
three squares in arithmetical jwogression, with 
a common difference of 7 and^dso of 13. 

129. — THE BATTLE OF HASTINGS. 

All historians know that there is a great deal 
of mystery and uncertainty concerning the de- 
tails of the ever-memorable battle on that fatal 
day, October 14, 1066. My puzzle deals with 
a curious passage in an ancient monkish chron- 
icle that may never receive the attention that 
it deserves, and if I am unable to vou£h for tbe 
authenticity of the document it will none the 
less serve to furnish us with a problem that can 
hardly fail to interest those of my readers who 
have arithmetical predilections. Here is the 
passage in question. 

44 The men of Harold stood well together, as 
their wont was, and formed sixty and one 
squares, wi h a like number of men in every 
square thereof, and woe to the hardy Norman 
who ventured to enter their redoubts ; tor a 
single blow of a Saxon war-hatchet would break 
his larire and cut through his coat of mail. . . . 
When Harold threw himself into the fray the 
Saxons were one mighty square of men, shouting 
the battle-cries, 4 Ut I * 4 Olicrosse ! * 4 Gode- 
raitfc f * ” 

Now, I find that all the contemporary author- 
ities agree that the Saxons did actually fight 
j in this solid orcVr For example, in the 44 Car- 
j men de Bello Hastingensi,” a poem attributed 
! to Guy, Bishop of Amiens, living at the time of 
j the battle, we are :old that 44 the Saxons 9tood 
fixed in a dense mass.” and Henry of Hunting- 
j don records that 44 thev were like unto a castle, 

( impenetrable to tbe Normans ; *' while Robert 
Wace, a century after, tells us the same thing. 
So in this respect my newly-discovered chronicle 
may not be greatly in error. But I have reason 
to believe that there is something wrong with 
the actual figures. Let the reader see what he 
c^n make of them. 

The number of men would be sixty-one times 
a square, number ; but when Harold himself 
joined m the fray they w.re then able to form 
one large square. What is the smallest possible 
number of men there could have been ? 

In order to make dear to tbe reader the sim- 
plidty of the question. I will give the lowest 
solutions in the case of 60 and 62, the numbers 
immediately preceding and following 61. They 
are 60 x 4 s -f 1 *3T-, and 62 x 8 a -t-i*=63 a . That 
is, 60 squares of 16 men each would be 960 
men, and when Harold joined them they would 
be 961 in numbei, and so form a square with 
31 men on every side. Similarly in the case 
of the figure? I have given for 62. Now, find 
tbe lowest answer for 61. 

13° — THE SCULPTOR'S PROBLEM. 

An anri»n i sculptor was commissioned to supply 
two statues, each on a cubical pedestal. It is 
with these pedestals that we are concerned. 
They were of unequal sizes, as will be seen in 
the illustration, and when the time arrived for 
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payment a dispute arose as to whether the agree- 1 13a. — THE NINE TREASURE BOXES, 

ment was based ci s lineal or cubical measure* I 

ment. But as Aor ,w they came to measure riie j Ttih following puzzle will illustrate the impor- 
two pedestals the.oruu ter was at once settled, b*- tanc* on occasions of being able to fix the mini- 
cause, curiously en* ugh, the number of lineal 1 mum and maximum limits of a required number, 
feet was exactly tf/same as the cumber ot This car very frequently be done. For ex- 
ample, it has not yet been ascertained in bow 



many different ways the knight's tour can be 
performed on the chess board ; but we know 
that it is fewer than the number of combinations 
of 1 68 things /aken t>$ at a time and is greater 
than 31,054,144 — for the latter is the number 
of routes ot a particular type. Or, to take a 
more familiar case, if vou ask a man how many 
coins he has in ins pocket, he may teU you that 
he has not the slightest idea. But on further 
questioning you will get out of him some such 
t.itement as the following : “Yes, 1 api posi- 
ive that I have more than three coins, and 
equally certain tha' there are not so many as 
Mvrnt y five M Now, the knowledge that a cer- 
tain number lies between 2 and 12 in my puzzle 
will enable the solver to find the exact answer ; 
without that information there would be an 
ji finite number of answers, from which it would 
be impossible tc select the correct ode. 

This is another puzzle received from my friend 
Uon Manuel Kodnguejt, the cranky miser of 
V»'w Castile. On .New Year’s Eve in 1879 be 
j bowed me nine treasure boxes, and after in- 
forming me that every box contained a square 
number o { golden doubloons, and that the differ- 


cubical feet. The puzzle ;s \>> find the dim»*n- > 
sions for two pedestals this peculiar:*-., i J 

in the smallest possible igu^« Yf*n see, if \ 
two pedestals, for example, measure respectively : ‘ 
3 ft. and 1 ft. on every side, then toe ’• ■*■»! 1 '* 
measurement would be 4 ft. and the cubical j ‘ J 


1 '-nee between tlse content* ot A and B was the. 
, >ame as between B and D arid E, E and F, 

' f? and II, or H and J, he requested me to tell 
| l irj the number of corns ri every one of the 
1 *.v>xes. At fhst I thought tins was impossible, 


contents 28 ft., winch are not the same, no j 


*>s tb-re would he an mimite number of different 
answers, but on consideration 1 found that* this 


these measurements will not do. I 

131.—THE SPANISH MISER. ‘ 

There once lived in a small town in New Castile ! 
a noted miser named Don Manuel Rodriguez 1 
His love of money was only equalled bv a strong 
passion for arithmetical problems Itu se puzzles 
usually dealt in someNray or other with he- .♦ecu- ■ 
muiated treasure, and were propounded bv him 
solely in order that he might have the pbMsu'f , 
of solving them himself. Unf •-timatel* very 1 
few of them have survive^ and when travelling | 
through Spain, collecting material fur a proposed j 
work on “The Spanish Oni«n a » s.ause of 1 
National Decadence,” I on'y discover? 1 a verv | 
few. One of these concerns the *n\cr boxes: 
that appear in the accompanying authentic j 
portrait. 

Each t>ox contained a different number of ! 
golden doubloons. The difference between th* j 
number o 1 doubloons in the upper box and the j 
number m the middle box was the same as the I 
difference between the number in the middle j 
box and the number in the bottom box. And 
if the contents ->f any two of the boxes wt-.re i 
united they would form a square number. I 
What is the smallest number of doubloons that j 
there could have been in any one of the boxes t < 



was not the case. 1 dison vei-d that while every 
box contained coins, *i*e contents of A, B, C in- 




ARITHMETICAL AND ALGEBRAICAL PROBLEMS J 


*5 


creased in weight in alphabetical order ; so did 
D, E, F ; and so did G, H. I ; but Dor E need 
not be heavier than C, nor G or H heavier than 

F. It was also perfectly certain that box A 
could not contain more than a dozen coins at 
ti n outside ; there might not be half that 
number, but I was positive that there were not 
more than twelve. With this knowledge I was 
able to arrive at the correct answer. 

In short, we have to discover nine square 
numbers such that A, B,*C ; and g D, R t F ; and 

G, H, I are three groups in arithmetical pro- 
gression, the common difference being the same 
in each group, and A being less than is. How 
many doubloons were there in every one of the 
nine boxes ? 

133. — THE FIVB BRIGANDS. 

Twc five Spanish brigands, Alfonso, Benito, 
Carlos, Diego, and Esteban, weie counting their \ 
spoils after a raid, when it found that they j 
bad captured altogether exactly 200 doubloons. j 
One of the band pointed out that j? Alfonso had I 
t we’ve times as much, Benito three times as j 
much, Carlos the sam* amount, Diego half as | 
much, and Esteban one- third as much, they 
would still have altogethei just 200 doubloons. 
How many doubloons hud each ? 

There aire a good many equally correct an- 
swers to this question. Here is one of them : 


A . 


6 

X 

IS 

ar 72 

B . 


12 

X 

3 

« 36 

C . 


. 17 

X 

1 

* 7 7 

D. 


. 120 

X 

\ 

=» 60 

E . 


- 45 

X 

* 

* 15 



200 



200 


The puzzle is to disco^r exactly bow many 
different answers there are, it being understood 
that every man had something and that therr 
is to be no fractional money— -only doubloons 
m every case. 

This problem, worded somewhat differently, 
was propounded by Tart a glia (died is.49). and 
h» flattered himself that he had found one solu- 
tion ; but a French mathematician of note 
<M. A. Labnsne), in a recent work, sjv? that his 
readers will be astonished when he assuie* them 
that there are 6,639 differ ent correct answers 
to the question. Is this so ? How many 
answers are there ? 


counter to the box as many sixpences as the 
banker desired him to put in. The puzzle is to 
find how many sixpences the/ banker should 
first put in and how many he should ask the 
customer to transfer, so that fie may have the 
best chance of winning. 

j 135. — THB STONEMASON’S PROBLEM. 

i A stonemason once had a large number of 
I cubic blocks of stone In his yard, all of exactly 
j the same size. He had some very fanciful 
; little wavs, and one of his quee.r notions was to 
| keep these blocks piled in cubical heaps, no two 
; heaps containing the same number of blocks. 

He had discovered for himself (a fact that is 
j well known to mathematicians) that if he took 
all the blocks contained in aDy number of heaps 
in regular order, beginning with the single cube, 
he wml d always arrange those on the ground so 
as to form a perfect square. This will be clear 
to the reader, because one block is a square, 
1 + 8*9 is a square, 1 + 84-27*36 is a square, 
1 4- 8 -1- 274- 6 a 3= 200 is a square, and so on. In 
fact, the sum of any number of consecutive 
cube?, beginning always with 1, is in every case 
a square number. 

On* day a gentleman entered the mason's 
yard and offered him a certain price if he would 
supply him with a consecutive, number of these 
cubical heaps which should contain altogether 
a number of blocks that could be laid out to 
form a square, but the buver insisted on more 
than three heaps and declined to take the single 
block because it contained a flaw. What was 
the smallest possible number of blocks of stone 
that the mason had to supplv ? 


136. — THE SULTAN’S ARMY. 

A certain Sultan wished to send into battle an 
army that could be formed into two perfect 
squat es in twelve different ways. What is the 
smallest number of men of which that army 
erf aid be composed 7 To make it clear to the 
novice, I will explain that if Ibeit were 130 men, 

. they could be formed int^ two squares in only 
i two different way* — 81 arid 4Q, or hi and 9. 

| Of course, all the men roust be used on every 
j occasion. 

| IJ7.—A STUDY IN THRIFT. 


t 


13+— THE BANKER’S PUZZLE. 

A ranker bafl a sporting customer who was 
always anxious to wager on anything Hoping 
to cure him of his bad habit, he proposed as a 
wajjer that tb#» customer would riot be able to 
divide up the contents of a box containing only 
. sixpences into a:> exact number of equal piles 
of sixpences. The bapker was first to put in 
one ot more sixpences (as many as he likedl , 
^then the customer was to put in one or more 
shut in his case 11. u more than a pound in value), 
neither knowing what the other put in. Lastly, 
the customer was to transfer from the banker’s 


Certain numbers are called triangular, because 
if they are taken to represent counters or coins 
they may be laid out on the table no as to form 
triangles. The number 1 is always regarded as 
triangular, just as 1 is a square and a cube 
number. Place one counter on the table — that 
is, tn*“ first triangular numbei. Now place two 
more counters beneath it, and you have a tri- 
augle of three couurers ; therefore 3 is tri- 
artguhr Next place a row of three more 
counters and you have a triangle of six coun- 
ters ; therefore 6 is triangular. We see that 
every row of counters that we add, containing 
just one more counter than the row above it. 
makes a larger triangle. 
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Now, half the rum of any number and its 
square is always a triangular number. Thus 
half of i+< s b^ 3; half of 34-3*3=6; half of 
4 +4* =io ; battl'd *4-3®*. 15 ; and so on. So 
if we want to form a triangle with 8 counters 
on each side we shall require half of 8+ 8 5 , or 
36 counters. This is a pretty little property of 
numbers. Before going further, I will here say 
that if the reader refers to the “ Stonemason's 
Problem ” (No, 135) he will remember that the 
sum of any number of consecutive cubes be- 
ginning with 1 is always a square, and these 
form thn series i a , 3*, 6®, io a , etc. It will now 
be understood when I say that one of the keys 
to the puzzle was the fact that these are always 
the squares of triangular numbers — that it, the 
squares of i, 3, 6, 10, 15, 21, 28, etc., any of 
which numbers we have seen will form a tri- 
angle. 

Every whole number is either triangular, cr 
the sum of two triangular number or the 
sum of three triangular numbers. That is, if 
we take any number we choose we can always 
form one, two, or three triangles with them. 
The number 1 will obviously, and uniquely, 
only form one triangle ; some numbers will 
only form two triangles (as 2, 4, xi, etc.) ; some ! 
numbers will only form three triangles (as 5, 8, j 
14, etc.). Then, again, some numbers will form 
both one and two triangles (as 6). other* both 
one and three triangles fas 3 and 10), others 
both two and three triangles (as 7 and 9), while 
some numbers (like 21) will form one, two, 01 
three triangles, as we desire. Now for a little 
puzzle in triangular numbers, 

Sandy McAllister, of Aberdeen, practised 
strict domestic economy, and was anxit.^* tc 
train his good wife iu his own habits of thrift. 
He told her last New Year's Eve that when she 
had saved so many sovereigns that she could lav 
them all out on the table so as to form a perfect 
square, or a perfect triangle, or twe triangles, 
or three triangles, just as he might choose to 
ask, he would add five pounds to her treasure. 
Soon she went to her husband with a little frag 
of £36 in sovereigns and claimed her reward 
It will be found that the thirty-six coins will 
form a square (with side 6), that they will form 
a single triangle (with side 8), that they will 
form two triangles (with sides 3 and 6), and that 
they will form three triangles (with sides 3, 5. 
and 5). In each of the four cases all the thirty- 
six coins are used, as required, r.nd Sandy there- 
fore made his wife the promised present like an 
honest man. 

The Scotsman then undertook to extend his 
promise fer five more veara, so tha* it nert year 
the increased number of sovereigns that she lias 
saved can be laid out m the same four different 
ways she will receive a second present ; ii she 
succeeds In the following year sue will get a 
third present, and so on until she has earned 
six presents m all. Now. now many sovereigns 
must she put together before she can win the 
sixth present ? 

What you have to do is to find five numbers, 
the smallest possible, higher *han 36, that can 
be displayed m the four ways- —to form a square, 


to form a triangle, to form two triangles, and to 
form three triangles. The highest of your five 
numbers will be your answer. 


138 — THE ARTILLERYMEN'S DILEMMA 



“ All cannon-balls are to be piled in square 
pyramids/* was the order issued to the regiment. 
This was done. Then came the further order, 

“ All pyramids are to oontain a square number 
of balls.** Whereupon the trouble arose. “ It 
can’t be done,” said the major, " Look at this 
pyramid, for example ; there are sixteen balls 
at the base, then nine, then four, then one at 
the top, making thirty balls in all. But there 
must be six more balls, or five fewer, to make a 
square number." “ It must be done/* Insisted 
the general. “ All yqu have to do is to pu! the 
right number oi balls in your pyramids.** " I*ve 
got it I ** said a lieutenant, the mathematical 
genius of the regiment. “ Lay the balls out 
singly.** “ Bosh I ** exclaimed the general. 

“ You can’t piU one ball into a pyramid I ” 
Is it really possible to obey both orders ? 

I3f — THE DUTCHMEN’S WIVES. 

1 wonder bow many of my readers are ac- 
quainted with the puzzle of the “ Dutchmen’s 
Wives " — in which you have to determine the 
name* of three men's wives, or, rather, which 
wife belongs to each husband. Some thirty 
years ago it was “ going the rounds/* as some- 
thing qui'f new, but 1 recently discovered it in 
the L*d%es’ D%ary for 1739-40, 10 it was clearly 
familiar to the fair sex over one hundred and 
seventy years ago. Kow many of our mothers, 
wives, sisters, daughters, and aunts could solve 
the puzzle to-day ? A far greater proportion 
than then, let us hope. 

Three Dutchmen, named Hendrick, Elas, and ■ 
Cornelius, and their wfe-e*, GurtriA K a triin, 
and Anna, purchase hogs. Each buys a* 
many as he (or she) gives shillings for one. Each* 
husband pays altejether three guineas more 
than his wife. Hendrick buys twenty-three 
more bop than KaMfc*, and Elas eleven more 
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daughters, bought doth at the same shop. 
Each of the ten paid as numy farthings per 
foot as she bought feet,Jmd each mother 
spent 8s. sfd. more tjpin her daughter. 
Mrs Robinson, spent <>9. more than Mrs. 
Evans, who spent about a quarter as 
much a? Mrs Jones Mrs. Smith spent 
most of ai* Mrs. Brown bought 2X yards 
more than Bessie — one of the girls. 
Anr.ir bought x 6 yards more "ban Mary 
and spent £3, os. 8d. more than Emily. 
The Christian name of the other girl wa§ 
Ada. Now, what was her sumatne ? 

i4X.~ SATURDAY MARKETING. 

Hfrk is an amusing little case of mar- 
keting which, although it deals with a good 
many items of money, l**ads up to a ques- 
tion of a totally different character. Four 
marred couples wpnt into their village on 
a recent Saturday night to do a little 
marketing. They had to be very econo- 
mical, for among them they only pos- 
sessed forty shilling coins. The fact is, Ann 
ST>f n 1 i'., Mary spern as*, Jane spent 31., and 
Kale sp^nt 4s. The men were rathe.r more ex- 
tw'aiiii'l than their wives, for Ned Smith 
spent as much as his wife, Tom Brown twice as 
much a*, his wifi*, Bil] Jones three times as much 
as his wue, and Jack Hoi mson four times as 
inu**l »«■ his wife. Or> tht wav home somebody 
submitted to a Sydney evening newspaper that j»ugg‘\ted tbit they should divide what coin 
indulges in 11 intellect shai penen," but was re* ! they bad left equally an»..ng them. This was 
jected with the remark that it is childish and j done, and the passim* question is simply this : 



than Gurtriin. Now, wbot was the name of 
each man's wife ? 

140.— FIND ADA'S SURNAME. 

This puzzle close? y resembKs the last one, my 
remarks on the solution of which the reader may 
like to apply in another case. 1? was recently 


that they only published ptoblems capable of 
Solution I Five ladies, accompanied by theii 


What was the surname of each woman f Can 
you pair off the tour couples ? 
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" God georoetrizes continually." 

Plato. 

** Thkxr is no study," said Augustus de Morgan, 
“ which presents so simple a beginning as that 
of geometry ; there is none in which difficulties 
grow more rapidly as we. proceed," This will 
be found wh*»n the reader comes to consider the 
frllowuig puzzles, though they are not arranged 
in strict order of difficultv. And the fact that 
they have interested and given pleasure to man 
fox untold agos is ao doubt due in some measure 
to the appeal they make to the eye as weLl as 
to the bram. Sometimes an algebraical for- 
mula or theorem seeny to give pi* .sure to the 
mathematician's eye, but it is piobablv only 
an intellectual leasure. But theie can be uo 
doubt ihat in the case of certain geometrical 
probleins, untablv dri>erti/Ti 01 supeipi*siri>*n 
puzzles the sesthetic faculty iu man ca **11111111* 
t<> the fright. For OKai.qiir, there are ; w.bablv 
^few readers who will examine the various u' 
tings u 1 the Greek cross ui the following pag*."* 
without being in some degree stirred by a sense 
of beauty. Law and urdei in Nature are always 
pleasing to contemplate, but when they come 


under the verv eye they %nem to make a spe- 
cial! v strong appeal. Ever* the person with 
Ac geometrical knowledge whatever is induced 
after the inspection of such thmgs to exclaim, 
“ How very pi ett v ! " In {pet, I have known more 
than one per»^n Jed on to a study of geometry 
by the fascination of cutting-out puzzles. I 
have, tberesoxe, thought tt well to keep these 
dissection puzzles distinct from the geometrical 
problems on more general lines. 


DISSECTION PUZZLES. 

** Take him and cut him out in little stars.” 

Romeo and J uhei, iii. 2. 

PuiiLFS have infinite variety, but perhaps there 
! is no class more ancient than dissection, cutting- 
i out, 01 superp*>s»Mon puzzles. They were cer- 
! tain!*, kuown to the Chinese several thousand 
years before the Christian era And they are 
just as fascinating to-day as they can have been 
at any peiiod of their history. It is supposed 
by those who have investigated the matter that 
the ancient Chinese philosophers used these 
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puzzles at a tort of kindergarten method of im- 
parting the prizmipl't of geometry. Whether 
this was to or if.t, it is certain that all good 
dissection puzzles %/ for the nursery type of jig- 
taw puzzle, which merely consists in cutting 
up a picture into pieces to be put together 
again, is not worthy of serious consideration) 
are really based on geometrical laws. This 
statement need not, however, frighten off the 
novice, for it means little more than this, that 
geometry will give us the " reason why,” if we j 
are interested in knowing it, though the solu- 
tions may oiten be discovered by any intelligent 
person after the exercise of patience, ingenuity, 
and common sagacity. 

If we want to cut one plane figure into parts 
that by readjustment will form another figure, 
the first thing is to find a way of doing it at all, I 
and then to discover how to do it in the fewest j 
possible pieces. Often a dissection problem is i 
quite easy apart from this limitation of piece*. 
At the time of the publication in the Weekly i 
Dispatch , in 1902, of a method of cutting an ; 
equilateral triangle into four parts that will I 
form a square (see No. 26, “ Canterbury j 
Puzzles ”), no geometrician would have had any ' 
difficulty in doing what is required in five j 
pieces : the whole point of the discovery lay 1 
in performing the little feat in four pieces only. I 

Mere approximations in the case of these 
problems are valueless ; the solution must be 
geometrically exact, or it is not a solution at 
all. Fallacies are cropping up now and again, 
and I shall have occasion to refer to one or two 
of these. They are interesting metely as fal- 
lacies. But I want to say something on two 
little points that are always arising in cut!” t 
out puzzles — the questions of “ hanging by a 
thread ” and “ turning over.” These points 
can best be illustrated by a puzzle that is fre- 
quently to be found in the old books, but in- 
variably with a false solution. The puzzle is 
to cut the figure shown in Fig. 1 into three 


there will be four pieces — or six pieces in all. 
It is, therefore, not a solution in three pieces. 

If, however, the reader will look at the solu- 
tion in Figs. 3 and 4, he will see that no such 



Fig. 3. Fig. 4. 


fault can be found with it. There is no question 
whatever that there are three pieces, and the 
solution is in this respect quite satisfactory. 
But another question arises. It will be found 
c.n inspection that the piece marked F, in Fig. 3, 
Is turned over in Fig. 4 — that is to say, a different 
side has necessarily to be presented. 11 the 
puzzle were merely to be cut out of cardboard 
or wood, there might be no objection to this 
reversal, but it is quite possible that the ma- 
terial would not admit of being reversed. There 
might be a pattern, a polish, a difference of 
texture, that prevents it. But it is generally 
undcrs food that in dissection puzzles you are 
allowed to rum pieces over unless it is dis- 
tinctly stated that you mav not do so. And 
very often a puzzle is greatlv improved by the 
added condition, ” no piece may be turned 
over.” I have often made puzzles, too, in which 
the diagram Fas a small repeated pattern, and 
the pieces have then sa to be cut that not only 
is there no turning over, but the pattern has to 
be matched, which cannot be done if the pieces 
are turned round, even with the proper side 
uppermost. 



Fio. x. Fig. 2. 


pieces that will fit together and form a half- 
square triangle. The answer that is invariably 
given is that shown in Figs. 1 and 2. Now, it 
is claimed that the four pieces marked C are 
really only one piece, because they may be 50 
cut that they are left “ hanging together by a 
mere thread.” But no serious puzzle lover will 
ever admit this. If the cut is made so as to 
leave the four pieces joined in one, then it can- 
not result in a perfec*ly exact solution. If, on 
the other hand, the solutioc is to be exact, then 


Before presenting a vari-d series of cutting* 
j out puzzles, some very easy and others difficult, 
j I propose to consider one family alone- -those 
J problem* involving what is known as the Greek 
| cross with the square This will exhibit a 
■ great variety of cup- ms transpositions, and, by 
j having the solutions as we go along, the reader 
, will be saved the trouble of perpetually turning 
j to another part of the bonk, and will have every- 
j thing under his eye. It is hoped that in this 
, way the article mav pr *ve somewhat instructive 
; to the novice and interesting to others. 


GREEK CROSS PUZZLES. 

" To fict thy soul with crosses.” 

SeiiNSff.it. 

“ But, for my part, it was Greek to me.” 

OwJ* i. 2. 

Many people are accustom d to consider the 
cross as a wholly Christian symbol. This is 
erroneous : it is of very great antiquity. The 
ancient Egyptians -mpuoyed it ai a sacred 
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symbol, and on Greek sculptures we find repre- 
sentations of a cake (the supposed real or i rid 
of our hot cross buns) bearing a cross. Two 
such cakes were discovered at Herculaneum 
Cecrops offered to Jupiter Olympus a sacred 
cake or boun of this kind The cross and ball, 
so frequently found on Egyptian figures, is a 
circle and the tau cross. The circle signified 
the eternal preserver of the world, and the T, 
named from the Greek letter tau, is the mono- 
gram of Thoth, the Egyptian Meroury, meaning 
wisdom. This tau cross is also called by Chris- 
tians the cross of St. Anthony, and is borne on 
a badge in the bishop’s palace at Exeter. As 
for the Greek or mundane cross, the cross with 
four equal arms, we are told by competent 
antiquaries that it was regarded by ancient 
occultists for thousands of years as a sign of th*» 
dual forces of Nature — the male and f« male 
spirit of everything that was everlasting. 



Fig. y 


The Greek rros% as shown in Fig 5, is formed 
bv th** assembling together of five equal squares. 
We will start with what is known as the Hindu 
problem, supposed to be upwards of three thou- 
sand years old. It appears in tbe seal of 
Harvard College, and is often given in old works 
symbolical of mathematical science and ex 



l’io. 6. Fig. 7. 


actitude. Cut the cross into five pieces to 
form a square. Figs. 6 and 7 show how this 


*9 

Is done. It was not until tbe middle of the 
nineteenth century that we found that the cross 
might be transformed into aiequare in only 
four pieces. Figs. 8 and 9 wilbshow how to do 



Fig. 8. Fig. 9. 


it, if we further require tbe four pieces to be 
all of the same sire and shape. This Fig. 9 
in rcroarkabj* because, according to Dr. Le 
Dungeon and others, as expounded In a 
work by Professor Wilson of the Smithsonian 
Institute, here we have the great Swastika, or 
sign, of “ good luck to you ” — tbe most ancient 
symbol of the human race of which there is any 
lecord. Professor Wilson's work gives some 
four hundred illustrations of this curious sign as 
j found in the Aztec mounds of Mexico, the 
j pyramids of Egypt, the ruins of Troy, and the 
ancient lore of India and China. One might 
almost say there is a curious affinity between 
the Greek cross and Swastika 1 If, however, 
we require that the tour pieces shall be produced 
by only two clips ot the scissors (assuming the 
puzzle i* in paper form), then we must cut as in 
Fig. re to form Fig. ii, the first clip of the 
scissors being from a to b. Of course folding 
the paper, or holding the pieces together after 
the first cut, would not in this case be allowed. 
Put there is an infinite number of different ways 
of making the cuts to solve the puzzle in four 
pieces. To this point I propose to return. 


b 



Fig. 10. Flo. zx. 


It w.ll be seen that every one of these puzzles 
1 has its reverse puzzle — to cut a square into 
pieces to form a Greek cross. But as a square 
has not so many angles as the cross, it is not 
always equally easy to discover the true direc- 
tions of the cuts. Yet in the case of the ex- 
amples given, I will leave the reader to deter- 
mine their direction for himself, as they are 
rather obvious from tbe diagrams. 
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Cat a square into five places that will form 
two separate Greek crosses of different sixes. 
This Is quite al easy puzzle. As will be seen in 
Fig. if, we havLonly to divide our square into 
25 little squares an i then cut as shown. The 
cross A is cut out entire, and the pieces B f C, D, 
and E form the larger cross in Fig. 13. The 
reader may here like to cut the single piece, B, 
into four pieces all similar in shape to itself, 
and form a cross with them in the manner 
shown in Fig. 13. I hardly need give the 
solution. 
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Fig. 13. 


Cut a square into five pieces that will form 
two separate Greek crosses of exactly the same 
site. This is more difficult. We make the cuts 
as in Fig. 14, where the cross A comes nut entire 
and the other four pieces form the cross in 
Fig-. 15. The direction of the cuts is prettv 
obvious. It will be seen that the sides of the 
square in Fig. 14 are maiked off into six equal 
parts. The side? of the cross are found by 
ruling lines from certain of these points to 
others. 




I will now explain, as I promised, why a 
Greek cross may be cut into four piece? in ?n 
infinite number of different ways to make a 
square Draw a cross, as in Hi S- 16. Then 
draw on transparent paper the square shown in 
Fig. r 7, taking care that the distance c to d is 
exactly the same as the distance a to ft in th*> 
cross. Now place the transparent paper over 
the cross and slide it about into different posi- 
tions, only be very careful always to keen the 
square at the same angle to the cross as «bnwn, 
where a b is parallel to c d. ff you place th^ 
point c exactly over a the lines will indicate the 
solution (Figs. 10 and u). Ii you rlaic c in 
the very centre of the dotted square, it will give 
the solution in Figs 5 and 9. You will now see 
that by sliding the square about so that tl«* 
point c is always within the dotted square you 
may get as many different solutions as you like ; 


because, since an infinite number of different 
points may theoretically be placed within this 
square, there must be an infinite number of 



Fig. 16. Fig. 17. 


different solutions. But the point e need not 
necessarily be placed within the dotted square. 
It may be placed, for example, at point e to 
give absolution xn four pieces. Here the joins 
at a and / may be as slender as youHike. Yet if 
you once get over the edge at a or / you no longer 
have a solution in four pieces. This proof will 
be found both entertaining and instructive. 
If you do not happen to have any transparent 
paper at hand, any thin paper will of course do 
if you hold the two sheets against a pane of 
glass in the window. 

It may have been noticed from the solutions of 
the puzzles that I have given that the side of the 
square formed from the cross is always equal to 
the distance a to b in Fig. 16. This must neces- 
sarily be so, and 1 will presently try to make the 
point quite clear. , 

We will now go one step further. I have al- 
ready said that the ideal solution to a cutting- 
out puzzle is always that which requires the 
fewest possible pieces. We have just seen that 
two crosses of the same size mav be cut out of 
a square in five pieces. The reader who suc- 
ceeded in solving this perhaps asked himself: 
14 Can it be done in fewer pieces ? *’ This is 
just the sort of question that the true puzzle 
lover is always asking, and it is the right atti- 
tude for him to adopt. The answer to the 
question is that the puzzle may be solved in 
four pieces — the fewest possible. This, then, 
is a now puzzle. Cut a square into four pieces 
that will form two Greek crosses of the same size. 



The solution is very be utiful. If you divide 
by points the side? r.f the square into three equal 
parts, the directions of the lines in Fig. 18 will 
be quite obvious, if you cut along these lines, 





GEOMETRICAL PROBLEMS. f ji 

i 


the pieces A and B will form the cross in Fig. 19 
and the pieces C and D the similar cross in 
Fig. 20. In this square we have another form 
of Swastika. ; 

The reader will here appreciate the truth of 
my remark to the effect that it is easier to Grid 
the directions of the cuts when transforming a 
cross to a square than when converting a square 
into a cross. Thus, in Figs. 6, 8, arid ro the 
directions of the cuts au more obvious than in 
Fig. 14, where we had first to divide the sides 
of the square into six equal parts, and in Fig. 18, 
where we divide them into three equal parts. 
Then, supposing you were required to cut two 
equal Greek crosses, each mto two pieces, to 
form a square, a glance at Figs. 19 and 20 will 
Show bow absurdly more easv this is than the 
reverse puzzle of cutting the square to make 
two crosses. 

Referring to my remarks on ** fallacies, 1 ” I 
will now give a little example ot these *' solu- 
tions ” that are not solutions. Some years ago 
a young correspondent vnt me ft bat he evi- 
dently thought was a briliiant new discovery — 
the transforming of a square into a Greek cross 
in four pieces by cuts ajl parallel to the sides 
of the square. I give his attempt in Figs. 21 
and 22, where it will be seen that the four pieces 
do not form a symmetrical Greek cros«, because 
th* four arms are not rcalK sciuares hut oblongs. 
To make it a true Greek cr'-s*. we should require * 
the additions that I have indicated with dotted 
lines. Uf course his solution produces a cross, 
but it is not th«* symmetrical Greek variety re- 
quired by the conditions ot the puz/le, My 
y&uug friend thought his attempt was “ near 
enough *' to be correct ; but it he bought » penny 
apple with a sixpence he probably w.-uld not 
haw- thought it “ near enough 19 if he had been 
given only fouroencc ch°ange. As the reader 
advances he will realize the importance of this 
question of exactitude. 



Fig. 31. Fio. 33. 


In these cutting-out puzzles it is necessary 
not only to get the di icctions ot the cutting lines 
as correct a? possible, but to remember that 
these lines have no width If after cutting up 
one ol the crosses in a manner indicated in the*t 
‘ articles you find that the pieces do no! exactly 
fit to fcigge a square, yqjj may be certain that the 
^ult is entirely your own. Eitho: your ctosf 
was not exactly drawn, 01 your cuts were nol 
made quite in the right directions, or (if you 
used wood aud a fretsaw) your saw was not 
sufficiently fine. It you cut out the puzzles in 


paper with scissors, or in cardboard with a pen- 
knife, no material is lost • but with a saw, how- 
ever fine, there is a certain los . In the case of 
most puzzles this slight loss m not sufficient to 
be appreciable, if the puzzle is cut out on a large 
scale, but there have been instances where I have 
found it desirable to draw and cut out each part 
separately — not from one diagram — in order to 
produce a perfect result. 



Fio. 23. Fig. 34. 


Now for a ither puzzle. If you have cut out 
the five pieces indicated in Fig. 14, you will find 
that these can be put together so as to form the 
curious cross shown in Fig. 23. So if I asked 
you to cut Fig. 24 into five pieces to form either 
a square or two equal Greek crosses you would 
know how to do it. You would make the cuts 
as in Fig. 23, and place them together as in 
Figs. 14 and 15. But I want something better 
than that, and it is this. Cut Fig. 24 into only 
four pieces that, will fit together and form a 
square. 



| * Fio. 25. Fio. 36. 


The solution to the puzzle is shown in Figs. 
25 and 26. The direction of the cut dividing 
A and C in the first diagram is very obvious, ana 
the second cut is made at right angles to it. 
That the four pieces should fit together and form 
a square will surprise the novice, who will do 
wrLl to study the puzzle with some care, as it 
ia nuet instructive. 

I will now explain the beautiful rule by which 
w? determine the sire of a square that shall have 
the same area as a Greek cross, for it is appli- 
cable, and necessary, to the solution of almost 
1 1 very dissection puzzle that we meet with. It 
j wat first discovered by the philosopher Pytha- 
! goras, who died 500 b.c., and is the 47th 
I proposition of Euclid. The young reader who 
knows nothing of the elements of geometry will 
get s -me idea of the fascinating character of 
, that soeace. The triangle A B C in Fig. 37 is 
I what we call a ri?ht -angled triangle, because the 
| side B C is at right angles to the aide A B. Now 
1 if we build up a square on each side of the tri* 
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angle, the squares on A B and B C will together 
be exactly equal to the square on the long side 
A C, which wet call Me hypotenuse. This is 
proved in the c.A' I ha«e given bv subdividing 
the three squares into cells of equal dimensions 



Fig. 27. Fro. a 8 . 


It will be seen that 9 add-d to 16 equal? 25, the 
number of cells in the large square. 1 i you make 
triangles with the sides 5, 3 2 and 13, or with 8, is 
and 17, you will get similar arithmetical proofs, 
for these are all *' rational " right-angled «ri- 
angles, but the law is equally true for all rases. 
Supposing we cut off the lower arm of a (.reek 
cross and place it to the left of the upper arm, 
as in Fig. 28, then the square on E F added to 
the square on D E exactly equals a square on 
D F. Therefore we know that the square of 
D F will contain the same area as the cross. 
This fact we have proved practically by the 
solutions of the earlier puzzles of this ^ries. 
But whatever length we give to I> E and ]' F, 
we can never give the exact length cf D F 
in numbers, because, the triangle is cot a ! 
44 rational " one. But the law is none the less 
geometncally true. 



Fig. 29. 1 k;. jo. 


Now look at Fig. ?q, and vou will w an ele- 
gant method for cutting a pie»e of wood of the 
shape of two squares (of any relative trimm- 
sions) into three pieces that will fit tog" ther 
and form a single square. Ji you mark o T the 
distance a b equal to the sioe c d the direct i. in* 
of the cuts are very evident. From wbui we 
have just been considering, you vs ill at cnce set 
why b c must be the length of the side of the 
new square. Make the experiment a® often a > 
you like, taking different relative piv.p.»ti‘ u*j 
for the two squares, and v»u w*L! hud the rule 
always come true, if you make the two s i u ar» 5 
of exactlv the same size, you will f h.it the 
diagonal of any square is alwavs the side of a 
square that is twice the size. All this, which is 
so simple that anybody can understand it, is 


very essential to the solving of cutting-out 
puzzles. It is in fact the key to most of them. 
And it is all so beautiful that it seems a pity 
that it sh-mld not be familiar to everybody. 

We will cow go one jttep further and deal with 
the half -square. Take a square and cut it in 
half diagonally. Now try to discover how to 
cur !im triangle into four pieces that will form 
a i.ii^ek cross. The solution is shown in Figs. 
31 ind 32. In this case it will be seen that we 
divide two of the sides' of the triangle into three 
equal parts and the long side into four equal 
parts. Then the direction of the cuts will be 
easily found. It is a pretty puzzle, and a little 
mor» difficult than some of the others that 1 
have given. It should be noted again that it 
would have been much easier to locate the cuts 
in the reverse puzzle of cutting the cro«s to 
form a half-square triangle. 



Fig. 31. Fig. 32. 


Another ideal that the puzzle maker always 
Fi" in mind is to contrive that there shall, if 
possible, be only one correct solution. Thus, 
j ii' the case of the first puzzle, if we only require 
' that a Gr**ek cross si? nil be cut into four pieces 
to form a square, there is, as 1 have shown, an 
! iiii'riMe number of different solutions. It makes 
' a better puzzle to add the condition that all the 
| tour pieces shall be of the same size and shape, 
, because it can then be solved in only one way, 

: a*» in Figs. 8 and 9. In this way, too, a puzzle 
. !'?« is too easy 10 be interesting may be im- 
| *ir'i\ed by inch an addition. Let us take an 
■ * scorn: lie. W»* have ?'*en in Fig 28 that Fig. 33 
j Oin he cut int*. rwo pieces to form a Greek cross, 
j 1 suppose an intelligent rhffd would do it in five 



Fig. 33- Fig. 34. 


minuter But supj»ose we say lhat the puzzle 
has to be solved with a .veers of wood that has 
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a bad knot in the position shown in Fig. 33 — a 
knot that we must not attempt to cut through 
— then a solution in two pieces is barred out, 
and it becomes a more interesting puzzle to 
solve it in three pieces. I have shown in Figs. 
33 and 34 one way of doing this, and it will be 
fo und entertaining to discover other ways of 
doing it. Of course I could bar out all these 
other wavs by introducing more knots, and so 
reduce the puzzle to a sjpgle solution, but it 
would then be overloaded with conditions. 

And this brings us to another point in seeking 
the ideal. Do not overload your conditions, or 
you will make your puzzle too complex to be 
interesting. The simpler the conditions of a 
puzzle are, the better. The solution may be as 
complex and difficult as you like, or as happens, 
but the conditions ought to be easily understood, 
or people will not attempt a solution. 

It the reader were now asked “ to cut a half- 
square into as few pieces as possible to form a 
Greek cross/* he would probably produce our 
solution. Figs. 31-32, and confidently claim that 
he had solved the puzzle correctly In this way 
he womd bejwrong, because it is not now stated 
that the square is to be divided diagonally. 
Although we should always observe the exact 
conditions of a puzzle we must not read into it 
conditions that are not there. Many puzzles 
are based entirely on the tendency that people 
nave to do this. 

The very first essential in solving a puzzle is 
to be sure that you understand the exact condi- 
tions. Now, if you divided your square in half 
so as to produce Fig. 35 it is possible to cut it 
Into as *ew as three pieces to form a Greek c: os*. 
We thus save a piece. 

I give another puzzle in Fig. 36. The dotted 
lines* are added merely to show the correct 
proportions of the figure — ? a square of 25 cells 
with the four corner cells cut out. The puzzle is 
to cut this figure into five pieces that will form 
a Greek cross (entire) and a square. 


Ftg. 35- Fir,. 36. 

The solution to the first of the two puzzles 
iast given — to cut a rectangle of the shape of 
a half-square into three pieces that will form a 
Greek cross — is shown in Figs. 37 and 38. Tt 
will be that we divide the long sides of *he 
*Jdpng into six equal parts and the short titles 
ifito three equal parts, in order to get the poiuts 
that will indicate the direction of the cuts. The 
reader should compare this solution with some 
of the previous illustrations. He will see, for 
0.9B9) 





Flo. 37. Fio. 38. 


The other puzzle, like the one illustrated in 
Figs. 1 2 and 1 3, will show bow useful a little arith- 
metic may sometimes prove to be in the solution 
oi dissection puzzles. There are twenty-one of 
those little square cells into which our figure Is 
subdivided, from which we have to form both 
a square and a Greek cross. Now, as the cross 
is built up of five squares, and 5 from 21 leaves 
16 — a square number — we ought easily to be 
led to the solution shown in Fig. 39. It will be 



Fig. 39. Fia. 40* 

seen that the cross is cut out entire, while the 
four remaining pieces form the square in Fig. 40. 

Of course a half-square rectangle is the tame 
as a double square, or two equal squares joined 
together. Therefore, if >ou want to solve the 
puzzle of cutting a Greek cross into four pieces 
to form two separate squares of the same size, 
all vou have to do is to ccftitinue the short cut 
in Fig. 38 right across the cross, and you will 
have four pieces of the same size and shape. Now 
divide Fig. 37 into two equal squares by a hon- 



Fig. 4X. 

zontal cut midway and you will see the four 
pieces forming the two squares. 

3 
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Cnt a Greek cross into five pieces that will 
form two separate souares, one of which shall 
contain half thp area >f one of the arms of the 
cross. In furtr er illustration of what I have 



Fig. 42- Fig. 43. 


already written, if the two squares of the same 
size AiCD and b c f e, in Fig. 41, are cut in the 
maimer indicated by the dotted line*;, tb*. four 
pieces will form the latge square a g e c. We i 
thus see that the diagonal a c is the side of a j 
square twice the size of a ■ c i>. It is also clear j 
that half the diagonal of any square is equal ! 


pieces B* C, D, and E. After what I have written, 
the reader will have no difficulty in seeing that 
the square A is half the size of one of the arms of 
the cross, because the length of the diagonal of 
the former is clearly the same as the side of the 
latter. The thing is now self-evident. I have 
thus tried to show that some of these puzzles 
that many people are apt to regard as quite 
wonderful and bewildering, are really not diffi- 
cult if only we use a little thought and judgment. 

In conclusion of this particular subject I will 
give four Greek cross puzzles, with detached 
solutions. 

142 — THE SILK PATCHWORK. 

Thf lady members of the Wilkinson family had 
made a simple patchwork quilt, as a small 
Chi Minas present, all composed of square pieces 
of the same size, as shown in the illustration. 
It only lacked the four comer pieces to make it 
complete. Somebody pointed out to them that 
if vuu unpicked the Greek cross in the middle 
and then cut the stitches along the dark joins, 
the four pieces all of the same size and shape 
would fit together and form a square. This 
the reader knows, from the solutioe in Fig. 39, 



to the side of a square of half the area. There- is quite easily done. But Cv ige Wilkinson 
fore, if the large square in the diagram is one of suddenly suggested to them this ncMer. He 
the arms of your cross, the small square is the said, “ Instead of picking the crSis en«*re 
size of one of the squares required in the puzzle, and forming the sou are from fom equal pieces 
The solution is shown in Figs. 42 and 43. It can you cm out a squaie and four equal 

will be seen that the small .square is cut out pieces that will form a perfect Greek cross ? " 
whole and the large square composed of the four The puzzle is, of course, ww quite easy. 
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143 — TWO CROSSES FROM ONE. 

Cut a Greek cross into five pieces that will form 
two such crosses, both of the same size. The 
solution of this puzzle is very beautiful. 

144. — -THE CROSS AND THE TRIANGLE. 

Cut a Greek cross into six pieces that will 
form an equilateral triangle. This is another 
bard problem, and I will^tate here that a solu- 
tion is practically impossible without a previ- 
ous knowledge of my method of transforming 
an equilateral triangle into a square (see No. 26, 
“ Canterbury Puzzles 

145 — THE FOLDED CROSS. 

Cut out of paper a Greek cross ; then so fold 
it that with a single straight cut of the scissors 
the four pieces produced will form a square. 

VARIOUS DISSECTION PUZZLES. 

Wi will now consider a small miscellaneous 
selection pf cutting-out puzzles, varying in 
degrees of difficulty. 

146.— AN EASY DISSECTION PUZZLE. 



First, cut out a piece of paper or cardboard of 
the shape shown in the illustration. It will be 
seen at once that the proportions are simply 
those of a square attached to half of another 
similar square, divided diagonally. The nuzzle 
is to cut it into four pieces all of precisely the 
same size and shape. 

147.— AN EASY SQUARE PUZZLE. 


diagonally, you will get two of the pieces shown 
in the illustration. The puzzle is with five such 
pieces of equal size to form a square. One of 
the pieces may be cut in tw/ but the others 
must be used intact. 

148.— THE BUN PUZZLE. 



The three circles represent three buns, and It 
is simply required to show how these may be 
equally divided among four boys. The buns 
must be regard'd as of equal thickness through- 
out and of equal thickness to each other. Of 
course, they must be cut into as few pieces as 
possible. To simplify it I will state the rather 
surprising fact that only five pieces are neces- 
sary, from which it will be seen that one boy 
gets his share in two pieces and the other three 
receive theirs in a single piece. I am aware 
that this statement “ gives away ” the puzzle 
but it should not destroy its interest to those 
who like to discover the “ reason why.” 

149.— the CHOCOLATE SQUARES. 
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Her* is a slab of chocolate, indented at the 
dotted lines so that the twenty squares can 
be easily separated. Make a copy of the slab 
in paper or cardboard and then try to cut it 
into nine pieces so that they will form four 
perfect squares all of exactly the same size. 


150— DISSECTING A MITRE. 

Tjje figure that is perplexing the carpenter in 
lb'' illustration represents a mitre. It will be 
seen that its proportions are those of a square 
with one quarter removed The puzzle is to 
cut it into five pieces that will fit together and 
If you take a rectangular piece of cardboard, I form a perfect square. I show an attempt, 
twice as long as it is bniad, and cut it iu half I published in America, to perform the feat in 





four pieces, based on what is known as the 
“ step principle/* but it is a fallacy. 

We are told first to cut off the pieces i and 2 
and pack them into the triangular space marked 
off by the dotted line, and *0 form a rectangle. 



So far. so good. Now, we are directed to apply 
the old step principle, as shown, and, by moving 
down the piece 4 one step, form the required 
square. But. unfortunately, it does nof produce 
a square : only an oblong. Cali the three long 


sides of the mitre 84 in. each. Then, before 
cutting th*- steps, our rectangle in three pieces 
will be 84x63. The steps must be 10 J in. in 
height and 12 in. in breadth. Theiefore, by 
moving down a step we reduce by 12 in. the 
side 84 in. and increase by 10$ in. the side 63 in. 
Hence our final rectangle must be 72 in. X 
73$ in., which certainly it not a square ! The 
fact is, the step principle can only be applied 
to rectangles with sides of particular relative 
lengths. For example. if the shorter side in 
this case were 61 $ (instead of 63), then the step 
method would apply. For the steps would 
then be ici m. in height and 12 in. in breadth. 
Note that 6i$X S4=tlje square of 72. At pres- 
ent no solution has been found in four pieces, 
and J do not h. lieve one possible. 

15 1, — THE JOINER'S PROBLEM. 

I have often had occasion to remark on the 
practical utility of purzle*, arising out of an 
application to the ordinary affairs of of the 
little tricks and “ wriukie.* that we It-isas 
while solving recreation problems. 

The joiner, in the ill as t -at; »n, wants *o cut 
the piece of wood into <-*? few pieces as possible 
to form a square tabi/^op, without any waste 
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the distance A D describe the arc, cutting H B 
at E. Then place it<* point of your compasses 
at D and with the Distance D J2 describe the 
arc cutting the^ircua.iereuce at F. Now, D F 



is one of the sides of your pentagon, and you 
have simply to mark off the other sides round 
the circle. Quite simple when you know how. 
but otherwise somewhat of a poser 

Having formed your pentagon, the pu/zle k 
to cut it into the fewest possible pieces that will 
it together and form a perfect square. 


has simply cut out of paper an equilateral tri- 
angle — that is, a triangle with all its three sides 
of the same length. He proposes that it shall 
, be cut into five pieces in such a way that they 
; will fit together and form either two or three 
smaller equilateral triangles, using all the ma- 
terial in each case. Can you discover how the 
cuts should be made ? 

Remember that when you have made your 
five pieces, you nrqft be able, as desired, to 
put them together to form either the single 
original triangle or to form two triangles or to 
form three triangles —all equilateral. 

157. — THE TABLE-TOP AND STOOLS. 

I have frequently had occasion to show that 
the published answers to a great many of the 
oldest and most widely known puzzles are Either 
quite incorrect or capable of improvement. I 
| propose to consider the old poser of the table- 
, top and stools that must of my readers have 
' j -obably seen in some form or another in 
; books compiled for the recreation of child - 
, ho id. 

The story is told that an economical and in- 
genious schoolmaster once wished to c-onvert a 
j circular table-top, for which he had no use, into 
j seats tor two oval stools, each with a hand-hole 
; in the centre. He instructed the carpenter to 
make the cuts as in tbs illustration and then 
• join the eight pieces together in the manner 
shown, bo impressed was he with the in- 
genuity of his periormance that he set the 
j uzzle to bis geometry class as a little study in 
1 dissect ion. But tb* remainder of the story has 
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Ij6. — THE DISSECTED TRIANGLE. \ ne v <* been published,^ cause, so it is saicbit 

| was a characteristic f>f ^he principals of acad- 
A coon puzzle is the,t which the gentleman m J emie* that they woyd never admit that they 
the illustration is shewing t c uis friends. He [ could err. \ get if ■* mionuatioa from a de* 
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soendant of the original boy who had moat reason 
to be interested in the matter. 

The clever youth suggested modestly to the 
master that the hand-holes were too big, and 
that a small boy might perhaps fall through 
them. He therefore proposed another way of 
making the cuts that would get over this objec- 
tion. For his impertinence he received such 
severe chastisement that he became convinced 
that the larger the handhole in the stools the 
more comfortable might they be. • 


Korean ensign and merchant flag, and has been 
adopted as a trade sign by the Northern Pacific 
Railroad Company, though p:obably few are 
aware that it is the Great Mo.uad, as shown in 
the sketch below. This sign is to the Chinaman 
what the cross is to the Christian. It is the 
sign of Deity and eternity, while the two parts 
into which the circle is divided are called the 
Yin and the Yan — the male and female forces 
of nature. A writer on the subject more than 
three thousand years ago is reported to have 



Now what was the method the boy proposed ? 

Can you show how the circular table-top may 
be cut mto eight pieces that will fit together and 
form two oval seats for stool* (each of exactly 
the same size and shape) and each having similar 
hand-holes of smaller dimensions than in the 
case shown above ? Of course, all the wood 
must be used. 


158.—THE GREAT MONAD. 



said in reference to It : "The illimitable produces 
the great extreme. The gieat extreme pro- 
duces the two principles. The two principles 
produce the four quarters, and from the four 
quarters we develop the quadrature of the eight 
diagrams of Feuh-hi.” I hope readers will 
not ask me to explain this, for I have not the 
slightest idea what it means. Yet I am per- 
suaded that for ages the symbol has had occult 
and probably mathematical meanings for the 
esoteric student. 

I will introduce the Monad in its elementary 
form. Here are three easy questions respect- 
ing this great symbol ; — 

(I.) Which has the greater area, the inner 
circle containing the Yin and the Yan, or the 
outer ring ? 

(II.) Divide the Yin and the Yan into four 
pieces of the same size and shape by one cut. 

(III.) Divide the Yin and the Yan into four 
pieces of the same size, but different shape, by 
one straight cut. 

159.— THE SQUARE OF VENEER. 

The following represents a piece of wood in my 
possession, 5 in. squaie. By markings on the 
surface it is divided into twenty-five square 
inches. I want to discover a way of cutting 
this piece of wood into the fewest possible pieces 
that will fit together and form two perfect 
squares of different sizes and of known dimen- 
sions. But, unfortunately, at every one of the 
sixteen intersections of the cross lines a small 
[ nail has been driven in at some time or other, 
> and my fret-saw will be injured it it comes in 
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contact with any o* these. J have therefore 
to find a method of *: *ir ig the work that will not 
necessitate my^c ul u g through any of those 


sixteen points. How is it 10 hr, done ? Re 
member, the exact dimension? of the two squares 

must be given. 

160. — THE TWO HORSESHOES. 



to draw my readers* attention to the very re- 
markable fact that the pair of horseshoes shown 
in my illustration are related in a striking and 
beautiful manner to the circle, which is the 
symbol of eternity. I present this fact in the 
form of a simple problem, so that it may be 
seen how subtly this relation has been concealed 
for ages and ages. My readers will, 1 know, be 
pleased when they find the key to the mystery. 

Cut out the two horseshoes carefully round 
the outline and then cut them into four pieces, 
all different in shape, that will fit together and 
form a perfect circle. Each shoe must be cut 
into two pieces and all the part oi the horse's 
hoof contained within the outline is to be used 
and regarded as part of the area. 

i Si. — THE BETSY ROSS PUZZLP. 

A coKKESPQNDXHT asked me to supply him with 
the solution to an old puzzle that is attributed 
to a certain Betsy Ross, of Philadelphia, who 
; showed it. to George Washington. It consists 
| in so folding a piece of paper that witn one clip 
of the scissors a five-pointed star of Freedom 
I may be produced. Whether the story of the 
• puzzle’* origin is a true one or not I cannot say, 
but 1 have a print of the old house in Phila- 
delphia where the lady is said to have lived, and 
I believe it still stands there. But my readers 
will doubtless be interested in the little poser. 

Take a circular piece of paper and so fold ft 
that with one cut of the scissors you can pro- 
duce a perfect five-pointed star. 

t62. — THE CARDBOARD CHAIN. 



Why horseshoes skoihd (be considered “ lucky ” 
is one of those things which no man can under- 
stand. It is a very old superstition, and John 
Aubrey (1626-1700) says, “ Most houses at the 
West End of London have a horseshoe on the 
threshold.'* In Monmouth Street there were 
seventeen in 1813 and seven so U‘*e a? 3855. 
Even Lord Nelson had one nailed to the mast 
of the ship Victory. To-day we fmd it mere 
conducive to “ good luck r * to see that thev are 
securely nailed on the feet of the horse we are 
about to drive. 

Nevertheless, so far as the horseshoe, like the 
Swastika and other emblems that I nave had 
occasion at times to deal with, has served to 
symbolize health, prosperity and goodwill to- 
wards men, we may well treat it with a certain 
amount of respectful interest. May there not, 
moreover, be some esoteric or lost mathematical 
mystery concealed in the form of a horseshoe 1 1 
I nave been looking into this matter, and 1 wish 


; Can vou cut this chain out of a piece of card- 
; board without any join whatever l Even* Unit 
I is solid, without its having been split and after- 
wards joined at any place. It is an interesting 
; old puzzle that I learnt as a child, but I have no 
i knowledge as to its inventor. 

163.— THE PAPER BOXj 

It may be interesting to introduce here, though 
it is not strictly a puzzle, an ingenious method 
for making a paper box. 

Take a square of stout paper and by succes- 
sive foldings make all the creases indicated by 
the dotted lines in the illustration. Then cut 
away the eight little triangular pieces that are 
shaded, and j:ut through the paper along the 
dark lines. Jbe second illustration shows the 
box half folded up, ..rd the reader will have no 
difficulty in effecting its romplrtiui^ Before 
folding up, the reader nlgm cat out the 
piece indicated in the/vbagram. tor a purrxSfe 
I will now explain. I 
This box vrill be iJu nd to serve excellently 
for the production ot j 1 lex rings. These rings. 
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which were discussed by Von Helmholtz in 
185ft, are most interesting, and the box (with 
the hole cut out) will produce them to perfection. 
Full the box with tobacco smoke by blowing it 



gently through the hole. Now, if you hold it 
huiizontally, and softly tap the side that is 
opposite to the hole, an immense number of 
perfect rings can be produced from one mouth- 
ful of smoke. It is best that there should be 
no currents of air in the room. People often 
do not realise that these rmp are formed in the 
,iiT when no smoke is used. The smoke only 
makes them visible. Now, one of these rings, 
if properly directed on it$ course, will travel 
across the room and put out the flame of a 
candle, and this feat is much mors striking if 
you can manage to do it without the smoke. 
Of course, with a little practice, the rings may 
be blown from the mouth, but the box produces 
them in much greater perfection, and no skill 
whatever is required. Lord Kelvin propounded 
the ’theory that matter may consist of vortex 


rings in a fluid that fills all space, and by a de- 
velopment of the hypothesis he was able to 
explain chemical combination. 

164.— THE POTATO PUZZLE. 

Take a. circular slice of potato, place it on the 
t^^jSgfand see into howllarge a number of pieces 
you can divide it wilh>ix cuts of a knife. Ot 
course you must not reAljust the pieces or pile 
them after a cut. Whams the greatest number 
of pieces you can make ? \ 



The illustration shows how to make sixteen 
pieces. This can, of course, be easily beaten. 


1 65. — THE SEVEN PIGS. 



Hire is a little puzzle that was put to one of 
the sons of Erin the other day and perplexed 
him unduly, for it is reall^quite easy. It will be 
seen from the illustration that he was shown a 
sketch of a square pen containing seven pigs. 
He was asked how he would intersect the pen 
with three straight fences so as to enclose 
every pig in a separate sty. In other words, 
all you have to do is to take your pencil 
and, with three straight strokes across the 
square, enclose each pig separately. Notb- 
; could be simpler. 

The Irishman complained that the pigs would 
not keep still while he was putting up the fences. 
He scia that they would all flock together, or 
one obstinate beast would go into a corner and 
flock all by himself. It was pointed out to him 
that for the purposes of the puzzle the pigs were 
stationary. He answered that Irish pigs are 
not stationery — they are pork. Being per- 
suaded to make the attempt, he drew three lines, 
one of which cut through a pig. When it was 
explained that this is not allowed, he pretested 
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that a pig was no use until you cut its throat. 
“ Begorra, if it's bacon ye want without cutting 
your pig, it will be all gammon.*' Wt wiP not 
do the Irishman the injustice of suggesting tfcat 
the miserable pun was intentional. However, 
ha failed to solve the puzzle. Can you do it ? 

« 

1 66. — THE LANDOWNER’S FENCES 

The landowner in the illustration is consulting 
with his bailiff over a rather puzzling little ques- 
tion. He has a large plau of one ot liis fields, in 
which there are eleven trees. Now, he wants to 
divide the field into just eleven enclosures by 
means of straight fences, so that every enrlosure 
shall contain one tree as a shelter for his cattle. 
How is he to do it with as few fences as possible ? 
Take your pencil and draw straight lines across 
the field until you have marked off the eleven 
enclosures (ana no more), and then see bow 
many fences you require. Of course the fences 
may cross one another. 

167.— THE WIZARD'S CATS. 

A wizard placed ten cats inside a magic circle 
as shown m our illustration, and hypnotized 
them so that they should remain stationary 

i 


during his pleasure. He then proposed to draw 
three circles inside the Urge one, so that no cat 
could approach another rat without crossing a 
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magic circle. Try to draw the three circles | 
■o that every cat has its own enclosure and can- 1 
not reach another cat without crossing a line. 

1 61 . — THE CHRISTMAS PUDDING. 


pieces shown in Diagram i. If you mark the 
point B, midway between A and C, on one side 
of a square of any size, and D, midway between 
C and E, on an adjoining sidj, the direction of 




the cuts is too obvious to need further explana- 
tion. Every design m this article is built up 
from the seven pieces of blackened cardboard. 
It will at once be understood that the possible 
combinations are infinite. 

The late Mr. Sam Loyd, of New York, who 
! published a small book of very ingenious de- 
! signs, possessed the manuscripts of the late Mr. 
j Challeuor, wi i made a long and close study of 
I Tangrarus. This gentleman, it is said, records 
that there were originally seven books of Tan- 
grams, coramh d ;:i China two thousand j ^.rs 
before the Christian era. These books are so 
! rare that, after forty years’ residence in the 
; country, he only succeeded in seeing perfect 
ropif>« cf the firs* and seventh volumes with 
i fragments of rhe second. Portions of one of 
j the books, printed in gold leaf upon parchment, 
: were found in Peking by an English soldier and 
Speaking of Christmas puddings.” said the : sold for three hundred pounds. 


host, as he glanced at the imposing delicacy 
at the other end of the table. 44 I am reminded 
ol the fact that a fxicad pwi me a new puzzle 
the other day respecting on*. Here it is,” he 
added, diving into his break" pocket. 

“ 4 Problem : To find ^tfae contents/ I cup- 
pose/' said the Eton bov* 

M No ; the proof of that is in the eating. I 


A tew years ago a littie book came into my 
possession, from the library ot the late Lewis 
Carroll, entitled Tht n FaitoauaAU Chttits # PuzzU. 
It contains three hundred and twenty-three 
Tan gram designs, mostly nondescript geomet- 
rical figures, to be constructed irom the seven 
j pieces. It was '* Published by J. and E. Wallis, 
43 Skinner Street, and J. Wallis, Jon., Marine 


will read you the conditions,” ; Library, Sidmoutb ” (South Devon). There is 

“ * Cut the pudding into two parts, each of I nc» date, hut the following note fixes the time 
exactly the same size and shape, without touch- ' of publication pretty closely : 44 This ingenious 
mg any of the plums. The pudding is to be | contrivance has for some rime past been the 
regarded as a fiat disc, not as a sphcie.” ” I favourite amusement of the ex- Emperor Na- 

”* Why should you regard a Christmas pud- J polo^a, who, Delng now in a debilitated state 
ding as a disc ? And why should any reason- j and living very ret iredf passes many hours a 
able person ever wish to make such an accurate j day in thus exercising his patience and in- 
division ?” asked the cynic jgenuity.” Hie reader will find, as did the 

44 It is just a puzzle — a pi oblem in dissection.” | great exile, that much amusement, not wholly 
All in turn had a look at the puzzle, but no- j uninstructive, may be derived from forming the 
body succeeded in solving it. It is a little diffi- j designs of others. He will find many of the 
cult unless you are acquainted with the prin- j illustrations to this article quite easy to build 
ciple involved in the making of such puddings, j up, and some rather difficult. Every picture 
but easy enough when you know how it is done, j may thus be regarded as a puzzle. 

But it is another pastime altogether to create 


169.—A TANGRAM paradox. 

Many pastimes of great antiquity, such as chess, 
have so developed and ebansjed down the cen- 
turies that their original inventors would 
scarcely recognize them. This is not the case 
/si^fTangrains, a recisation that appears to be 
at least four thousand S ears old, that has appar- 
ently never been dorAiant, and that baa not 
been alteied or “ imnVoved upon ” since the 
legendary Chinaman Ta. ; fust cut out the seven 


new and original designs of a pictorial character, 
and it is surprising what exiiaordinary scope 
the Tangrama afford for producing pictures of 
real bfe — angular and often grotesque, it is true, 
but full of character. I give an example of a 
recumbent figure (2) that is particularly grace- 
ful, and only needs some aught reduction of 
its angularities to produce an entirely satis- 
factory outline 

As t have referred to the author of Aliu in 
WtmdcrlAiti, I give also my designs of the March 
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Hare (3) and the Hatter (4). 1 also give an 

attempt at Napoleon (5), and a very excellent 
Red Indian with his Squaw by Mr. Loyd (6 and 
7). A large number of ether designs will be 
found in an article by me in Th* Strand Maga- 
ri ms far November, 1908. 



On the appearance of this magazine article, 
the late Sir James Murray, the eminent phil- 
ologist, tried, with that amazing industry that 
characterized all his work, tc trace the word 
“ tangram " to its source. At length he wrote 
as follows : — " One ot my sons is a nrofesso. 
in the Anglo-Chinese college at Tientsin. 
Through him, his colleagues, and his students, 
I was able to make inquiries as to the alleged 
Tan among Chinese scholars. Our Chinese 

K rofessor here (Oxford) also took an interest 
i the matter and obtained information from 
the secretary of the Chinese Legation in Lov- 



don, who is a very eminent representative of 
the Chinese literati. 

“ The result has been to show that the man 
Tan, the god Tan, and the ‘ Book of Tan * are 
entirely unknown to Chinese literature, history, 
or tradition. By most of the learned men the 
name, or allegation of the existence, of these 
had never . been heard of. The puzzle is, ot 
course, well known. It is called in Chinese 
tk'i eh’ia* t'u ; literally, seven -ingenious-plan ’ 


or * ingenious-puzzle figure of seven pieces/ 
No name approaching * tangram,* or even * tan,’ 
occurs in Chinese, and the only suggestions for 
the latter were the Chinese t*an f 1 to extend f ; 
or t’ang, Cantonese dialect for 'Chinese/ It 
was suggested that probably seme American 
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or Englishman who knew a little Chinese or 
j Cantonese, wanting a name for the puzzle, 
j might concoct one out of one of these words 
' and the European ending * gram/ I should 
| say the name ‘ tangram ' was probably in- 
i vented by an American some lit tie time before 
1864 ana after 1847, but I cannot find it in 
print before the 1864 edition of Webster. I 
have therefore had to deal very shortly with 
the word in the dictionary, telling what it is 
applied to and what conjectuics or guesses 
have been made at the name, and giving a 
few quotations, one from your own article, 
which has enabled me to make more of the 
subject than 1 could otherwise have done/’ 

Several correspondents have informed me 
that they possess, or had possessed, specimens 
of the old Chinese books. An American gentle- 
man writes to me as follows : — “ I have in my 
! possession a book made of tissue paper, printed 
in black (with a Chinese inscription on the 
j front page), containing over three hundred de- 
; rigns, which belongs to the box of ‘ tangrains/ 
[which I also own. The blocks are seven* in 
number, made of mother-of-pearl, highly pol- 
ished and finely engraved on either side. These 
are contained in a rosewood box 2^ in. square. 
My great uncle, , was one i the first mis- 

sionaries to visit China. This box and book, 
along with quite a collection of other relics, 
were sent to ray grandiather and descended to 
myself/* 

My correspondent kindly supplied me with 
1 rubbings of the Tangram*, from which it is clear 
I that they are cut in the exact proportions that 
■ I have indicated. I reproduce the Chinese in- 
• scription (8) for this reason. The owner of the 
book informs me that he has submitted it to 
a number of Chinamen in the United States 
and offered as much aj a dob ft; for a trar^-rion. 
But they all steadfastly refused to read 
words, offaring the larfe excuse that the in- 
scription is Japanese. Natives of japan, how- 
ever, insist that it is ftiinese. Is there some- 
thing occult and esot ease about Tangrams, that 
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It Is so difficult to lift the veil ? Perhaps this 
page will come under the eye of some reader 
acquainted with the Chinese language, who will 


8 


# (=h r^n 

ut i 


supply the required translation, which may, or 
may not, throw a little light on this curious 
question. 

By using several sets of Tangrains at the 



same time we may construct more ambitious 
pictures. I was advised Ijy a friend not to 
tend my picture, “ A Game of Billiards ” (9), 
to the Academy. He assured me that it would 
not be accepted because the “ judges are so 
hide-bound by convention.” Perhaps he was 
right, and it will be more appreciated by Post- 
impressionists and Cubist s. The player s are con - 
sideling a very delicate stroke at the top of the 


My second picture Is named " The Orchestra ” 
(10), and it was designed for the decoration of a 
large hall of music. Here we have the conductor, 
the pianist, the fat little comet-player, the left- 
handed player of the double-bass, whose atti- 
tude is life-like, though he does stand at an un- 
usual distance from his instrument, and the 
drummer-boy, with his imposing music-stand. 
The dog at the back of the pianoforte is not 
howling : he is an appreciative listener. 

One remarkable thing about these Tangram 
pictures is that they suggest to the imagination 
such a lot that is not really there. Who, for 
example, can look for a few minutes at Lady 
Belinda (it) and the Dutch girl (12) without 



soon feeling the haughty expression in the one 
case and the arch look in the other ? Then 
look again at the stork (13), and see how it is 
suggested to the mind that the leg is actually 
much more slender than any one of the pieces 
employed. It is really an optical illusion. 

! Again, notice in the case of the yacht (14) how, 
by leaving that little angular point at the top, 
a complete mast is suggested. If you place 
vour Tangram* together on white paper so that 
they do not quite touch one another, in some 
cases the effect is improved by the white lines ; 
in other cases it is almost destroyed. 

Finally, I give an example from the many 
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of these figures are made from the same seven 
Tan grams. Where does the second man get 
his foot from ? 

PATCHWORK PUZZLES. 

** Of shreds and patches." — HamUt, Hi. 4. 
170— THE CUSHION COVERS. 


pieces will form one perfectly square cushion 
top, and the remaining two pieces another 
square cushion top. How is she to do it ? Of 
course, she can only cut along the lines that 
divide the twenty-five squares, and the pat- 
tern must "match" properly without any 
irregularity whatever in the design of the 
material. There is only one way of doing it. 
Can you find it ? 

x7i.-vrHE Banner puzzle. 



A lady had a square piece of bunting with two 
lions on it, of which the illustration is an ex- 
actly reproduced reduction. She wished to cut 
the stuff into pieces that would fit together and 
form two square banners with a lion on each 
banner. She discovered that this could be done 
in as few as four pieces. How did she manage 
it ? Of course, to cut the British Lion would be 
an unpardonable offence, so you must be care- 
ful that no cut passes through any portion of 
either of them. Ladies are informed that no 
allowance whatever has to be made for “ turn- 


ings," and no part of the material may 
be wasted. It is quite a simple little dis- 
section puzzle if rightly attacked. Remem- 
ber that the banners have to be perfect 
squares, though they need not be both of 
the same size. 

17s.— MRS. SMILEY'S CHRISTMAS 
PRESENT. 

Mas. Smiley's expression of pleasure was 
sincere when her six granddaughters sent 
to her, as a Christmas present, a very pretty 
patchwork quilt, which they had made 
with their own hands. It was constructed 
of square pieces of silk material, all of one 
size, and as they made a large quilt with 
fourteen of these Little squares on each side, 
it is obvious lb'll just 196 pieces had been 
stitched into it. Now, the six granddaughters 
each contributed a part of the work in the 
form of a perfect square (all six portions being 
different in size), bu{ m order to jou^tjicm up 
to form the squarrf riuilt \t was ndtSw^iry 
that the work of oik girl should be unpicked 
into three separate friezes Can you show how 
The above represents a square of brocade. A I tht joins might hav/i been made r Of course, 
lady wishes to cut it in four pieoes so that two I no portion can be turned over. 



! 




It Trill b t 
patchwork 


I happened to be paying a call at the house of 
a lady, when I took up from a table two lovely 
squares of brocade. They were beautiful speci- 
mens of Eastern workmanship — both of the 
same design, a delicate chequered pattern. 

" Are they not exquisite ? " said my friend, 
seen that in this case the square “ They were brought to me by a cousin whe has 
qui't is built xsp of 169 pieces. The just returned from India. Now, 1 want you 
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to give me a little assistance. You see, I have 
decided to join them together so as to make one 
large square cushion-cover. How should I do 
this so as to mutilate the ma- 
terial as little as possible ? Of 
course I propose to make my 
cuts only along the lines that 
divide the little chequers.” 

I cut the two squares in the 
manner desired into four pieces 
that would fit together ana form 
another larger square, taking 
care that the pattern should 
match properly, and when I had 
finished I noticed that two of 
the pieces were of exactly the 
same area ; that is, each of the 
two contained the same num- 
ber of chequers. Can you show 
how the cuts were made In ac- 
cordance with these conditions ? 


pieces are made up of squares all of the same 

size — one 12 x is and the other 5^5* She 
proposes to join them together and make one 
square patchwork quilt, 13 X 13, but, of course, 
she will not cut any of the material— merely out 
the stitches where necessary and join together 
again. What perplexes her is this. A friend 
assures her that there need be no more than 
four pieces in all to join up for the new quilt. 
Coula you show her %ow this little needlework 
puzzle is to be solved in so few pieces ? 

xyfi. — LINOLEUM CUTTING. 

Tkx diagram herewith represents two separate 
pieces of linoleum. The chequered pattern is 
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175.— ANOTHER PATCHWORK PUZZLE. 

A lady was presented, by two ef her girl friei^ . 
with the pretty pieces of silk patchwork shown 
in our illustration. It will be seen that both 


not repeated at the back, so that the pieces 
cannot be turned over. The puzzle is to cut 
the two squares into four pieces so that they 
shah fit together and form one perfect square 
10 x xo, so that tfie pattern shall properly 
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match, and to that the larger piece shall have 
as small a portion as possible cut from it. 


177.— ANOTHER LINOLEUM PUZZLE 
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Can you cut this piece of iu»>teu(u into four 
pieces that will fit together and form a perfect 
square ? Of course the cuts may only be made 
along the lines. 


VARIOUS GEOMETRICAL 
• PUZZLES. 

-t So various are the tastes of men.” 

Mask Akknsidb. 

178. — THE CARDBOARD BOX. 

This puzzle is not difficult, but it will be found 
entertaining to discover the simple rule for its 
solution. I have a rectangular cardboard box. 
The top has an area of 120 square inches, the 
side 96 square incnes, and the »‘nd 80 square 
inches. What are tbe exact dimensions of the 
box ? 

179-— STEALING THE .BELL- ROPES. 

Two men broke mto a church tower one night 
t«* steal the bell-ropes. The two ropes passed 
through holes 111 the wooden ceding high above 
them, and they lost no time in climbing to the 
top. Then one man drew his knife and cut the 
rope above hi 3 head, in consequence of which 
he fell to the floor and was badlv injured. His 
fellow-thief called out that it served him right 
for neing such a fool. He said that he should 
have done as he was doing, upon which he 
cut the rope below the place at which he held 
on. Then, to his dismay, he found that he was 
in no better plight, for, afrer hanging on as long 
a? his strength lasted, he was compelled to let 
go and fall beside his comrade. Here they were 
both found the next morning with their limbs 
broken. How far did they fall ? One of the 
ropes when they found it was lust touching the 
fl'xjr, and when you pulled the end to the wall, 
Keeping the rope tarn, it touched a point just 
three inches above the floor, and the wall was 
four feet from the rope when it hung at rest. 
How lone was the rope from floor to ceiling ? 

180.— THE FOUR SONS. 

Readers will recognize "he diagram as a fa- 
miliar friend of their youth. A man possessed 
a square-shaped estate. He bequeathed to his 
U.Wb) 


| widow the quarter of it that is stiaded off The 
remainder was to be divided equitably amongst 
1 hi* fuUJ son*, so that each should leceive land 
of exactly the same area aud exactly similar in 
shape We aie shown how this was done But 
the lemainder of the story is not so generally 
■ known In the centre of the estate was a well, 
I indicated by the dark spot, and Beniamin, 
Charles, and David complained that the division 
was not “ equitable," since Alfred had access 
to this well, while they could not reach it with- 
out trespassing on somebody else’t land. The 
puzzle is to show how the estate is to fap appor- 



tioned so that each son shall have land of the 
same shape and area, and each have access to 
the well without going off his own land. 

i8x.— THE THREE RAILWAY STATIONS. 

As I sat in a railway carriage I noticed at the 
other end of the compai tment a worthy squire, 
whom I knew by sight, engaged in conversation 
with another passenger, who was evidently a 
friend of his. 

“ How far have you to drive to your place from 
the railway station ? ” asked the stranger. 

“.Well,’* replied the squire, “ if I get out at 
Appleford, it is just the same distance as if I 
go to Bridgefield, another fifteen miles farther 
on; and if I changed at^ Appleford and went 
thirteen miles from thermo Carterton, it would 
still be the same distance. You see, I am equi- 
distant from the three stations, so I get a good 
choice of trains.” 

Now 1 happened to know that Bridgefield is 
just fourteen miles from Carterton, so 1 amused 
myself in working out the exact distance that 
the squire had to drive home whichever station 
he got out at. What was the distance ? 

18a.— THE GARDEN PUZZLE. 

Professor Rackbrane tells me that he was 
iecently smoking a friendly pipe under a tree 
in the garden of a country acquaintance. The 
garden was enclosed by tour straight walls, and 
his triend informed him that he had measured 
those and found the lengths to be 80, 45, zoo. 
and 63 yards respectively. ** Then,” said the 
professor, “ we can calculate the exact area of 
the garden.” “ Impossible,” hit host replied. 
4 I 
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“ because you can get an infinite number of 
different shapes with tho ? v lour sides." 11 But 
you forget," Rackbrane »ai:, with a twinkle in 
his eye, “ that you told me once you had planted 
this tree equidistant from ill the four corueis 
of the garden." Can you work out the garden’s 
area ? 

183.— DRAWING A SPIRAL. 

If you hold the page horizontally and give it a 
quick rotary motion while looking at the centre 
of the spiral, it will appear to revolve. Perhaps 
a good many readers are acquainted with this 
little opti6al illusion. But the puzzle is to show 
how I was able to draw this spiral with so much 
exactitude without using anything but a pair 



of compasses and the sheet oi paper on which 
the diagram was made. How would you pro- 
ceed in such circumstances ? 


184. — HOW TO DRAW AN OVAL. 

Can you draw a perfect oval on a sheet of paper 
with one sweep of the' impasses ? It is one of 
the easiest things in the world when you know 
how. 

185.— ST. GEORGE’S BANNER. 

At a celebration of the national festival of St. 
George’s Day I was contemplating the ramiiiar 
banner of the patron saint of our country. We 
all know the red cross on a white ground, shown 
in our illustration. This is the banner of St 
George. The banner of St. Andrew (Scotland) 
is a white “ St. Andrew’s Cross " on a blue 
ground. That of St. Patrick (Ireland) is a 
similar cross in red on a white ground. These 
three are united in one to form our Union 
Jack. 

Now on looking at St. George’s banner it oc- 
curred to me that the following question would 
make a simple but pretty little puzzle. Sup- 
posing the flag measures four feet by three feet, 
now wide must the arm of the cro&* be if it is 



required that there shall be used jdkt the same 
quantity of red and of white bunting ? 


186. — THE CLOTHES LINE PUZZLE. 

A boy tied a clothes line lrom the top of each 
of two poles to the base of the other. He then 
proposed to his father the following question. 
As one pole was exactly seven feet above the 
ground and the other exactly five feet, what 
was the height from the ground where the two 
j cords crossed one another ? 


187— THE MILKMAID PUZZLE. 



Here is a little pastoral puzzle that the reader 
mav, at first sight, be led into * , upposingJ« very 
profound, involving deep calculations, 
even say that it is quite impossible to give any 
answer unless we are tr>M something definite as 
to the distances. And yet it is really quite 
“ childlike and bland." 
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in the oomer of a field ii ■ecu a milkmaid 
milkin g a cow, and on the other side of the field 
Is the dairy where the extract has to be dep> »si ted. 
But It has been noticed that the young woman 
always goes down to the river with her pail 
before returning to the dairy. Here the sus- 
picious reader will perhaps ask why she pays 
these visits to the river. 1 can only reply 
that it is no business of ours. The alleged milk 
is entirely for local consumption. 

• 

“ Where are you going to, my pretty maid ? ” 

“ Down to the river, sir,*' she said. 

“ I'U not choose your dairy, my pretty maid.** 

“ Nobody axed you, sir," she said. 

If one had any curiosity id th* matter, such | 
an independent spirit would entirely disarm one. 
So we will pass from the point of commercial 
morality to the subject of the puzzle. 

Draw a line from the mil king -stool down to 
the nver and thence to the dour of th* dairy, 
which shall indicate the shortest possible route 
for the milkmaid That is all. it quite easy 
to indicate the exact spot on the batik of the j 
river to which she should direct her steps if she i 
wants as short a walk as possible Can you 1 
find that spot ? J 

I#8.— THE BALL PROBLEM. 1 



A stonemason was engaged the other day in 
cutting out a round ball for the purpose of some 
architectural decoration, when a smart school- 
boy came upon the scene. 

u Look here/* said the mason, ** you seern to 
be a sharp youngster, can you tell me this ? 
If I placed this ball on the level ground, how 
many other balls of the same size could 1 lay 
around it (also on the ground) so that every 
ball should touch this one ? ** 

The boy at once gave the correct answer, and 
then put this little question to the mason : — 

“ If the surface of that ball contained just as 
many square feet as its volume contained cubic 
fe './"what would be the length of its dia- 
meter ? ** 

The stonemason could not give an answer. 
Could you have replied correctly to the mason’s 
and the boy*s questions ? 


189.— THE YORKSHIRE ESTATES. 



I was on a visit to one of the large towns of 
Ynikdure While walking to the railway station 
on the day of my departure a man thrust a hand- 
bill upon me, and 1 took this Into the railway 
ca*-uagc and read .t at my leisure It informed 
me that three Y ukshire neighbouring estates 
were to be offered for sale Each estate was 
square in shape, and they joined one another a: 
then corners, just as shown in the diagram. 
Estare A contains exactly 370 acres, B contains 
1 16 acres, and C 74 acres. 

Now, the little triangular bit of land enclosed 
by the three square estates was not offered for 
sale, and, for no reason in particular, 1 became 
cui iou*» as to the area oi that piece. How many 
acres did it contain ? 


190.— FARMER WURZEL*S ESTATE. 



I will now present another land problem. The 
demonstration of the answer that I shall give 
will, I think, be found both interesting and easy 
of comprehension. 

Farmer Wurzel owned the three square fields 
shown in the annexed plan, containing respec- 
tively z8, 20, and 26 acres. In order to get a 
ring-fence round his property he bought the 

« 
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four intervening triangular fields. The puzzle 
is to discover what was .hen the whole area of 
his estate. 

191.— THE CRESCENT PUZZLE. 



Here is an easy geometrical puzzle, The cres- 
cent is formed by two circles, and C is the centre 
of the larger circle. The width of the crescent 
between B and D is 9 inches, and between E and 
F 5 inches. What arc the diameters of the two 
circles ? 

19a.— THE PUZZLE WALL. 



There was a small lake, around which four poor 
men built their cottages. Four rich men after- 
wards built tneir mansions, as shown in the 
illustration, and they wished to have the lake 
to themselves, so they instructed a builder to 
put up the shortest possible wall that would 
exdude the cottagers but give themselves free 
access to the lake. How was the wah to be built ? 

i 


193.—THE SHEEPFOLD. 

It Is a curious fact that the answers always 

given to some of the best-known puzzles that 

appear in every little book of fireside recreations 

that has been published for the last fifty or a 

hundred years are either quite unsatisfactory 
or dearly wrong. Yet nobody ever seems to 
detect their faults. Here is an example : — A 
farmer bad a pen made of fifty hurdles, capable 
of holding a ^undrea sheep only. Supposing 
he wanted to make it sufficiently large to hold 
double that number, how many additional 
huidles must he have ? 


194.— THE GARDEN WALLS. 



A speculative country builder has a drcular 
field, on which he has erected four cottages, as 
shown in the illustration. The field is sur- 
rounded by a brick wall, and the owner under- 
took to put up three other brick walls, so .that 
the neighbours should not be overlooked by 
each othet, but the four tenants insist that there 
shall be no favouritism, and that each shall have 
exactly the same length of wall space for his 
wall fruit trees. The puzzle is to show how the 
three walla may be built so that each tenant 
shall have the same area of ground, and pre- 
cisely the same length of wall. 

Of course, each garden must be entirely en- 
closed by its walls, and it must be possible to 
prove that each garden has exactly the same 
length of wall. If the puzzle is properly solved 
no figures are necessary 

195.— LADY BELINDA’S GARDEN. 

Lady Belinda is an enthusiastic gardener. In 
the illustration she is depicted in the 
worrying out a pleasant little problem which I 
will relate. One of hsr gaidens is oblong in 
shape, enclosed by a high nolly hedge, and she is 
turning it into a rosary in the cultivation of 
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tome of her choicest roses. She wants to devote 
exactly half of the area of the garden to the 
flowers, in one large bed, and the other half to 
be a path going all round it of equal breadth 
throughout. Such a garden is shown in the 
diagram at the foot of the picture. How is she 



to mark out the garden under these simple con- 
ditions ? She has only a tape, the length of the 
garden, to do it with, and, as the holly hedge 
is so thick and dense, she must make all her 
measurements inside. Lady Belinda did not 
know the exact dimensions of the garden, and, 
as it was not necessary for her to know, 1 also 
give no dimensions. It is quite a simple task 
no matter what the size or proportions of the 
garden may be. Yet how many lady gardeners 
would know Just how to proceed ? The tape 
may be quite plain — that is, it need not be a 
graduated measure. 


half -acre meadow, that is in shape an equilateral 
triangle. It is tethered to a post at one corner 
of the field. What should be the length of the 
tether (to the nearest inch) in order that the 
goat shall be able to eat just half the grass in 
the field ? It is assumed that the goat can 
feed to the end of the tether. 

197. — THE COMPASSES PUZZLE. 

It is curious how an added condition or restric- 
j tion will sometimes convert an absurdly easy 
; puzzle into an interesting and perhaps* difficult 
; one. I remember buying in the street many 
years ago a little mechanical puzzle that had a 
tremendous sale at the time. It consisted of a 
medal with holes in it, and the puzzle was to 
work a ring with a gap in it from hole to hole 
until it was finally detached. As I was walking 
along the street I very soon acquired the trick 
of taking off the ring with one hand while hold- 
ing the puzzle in m > pocket. A friend to whom 
1 showed the little feat set about accomplishing 
it himself, and when I met him some days after- 
wards he exhibited his proficiency in the art. 
But he was a little taken aback when I then took 
the puzzle from him and, while simply holding 
the medal between the finger and thumb of one 
hand, by a series of little shakes and jerks 
caused the ring, without my even touching it, 
to fall oil upon the floor. The following little 
poser will probably prove a rather tough nut 
lor « great many readers, simply on account of 
the restricted conditions : — 

Show how to find exactly the middle of any 
straight line by means of the compasses only. 
You are not allowed to use any ruler, pencil, or 
other article — only the compasses ; and no trick 
or dodge, such as folding the paper, will be per- 
mitted. You must simply use the compasses 
in the ordinary legitimate way. 


rgiv -THE TETHERED GOAT. 



198.— THE EIGHT STICKS. 

I have eight sticks, four of them being exactly 
half the length of the others. 1 lay every one 
of these on the table, so that the> enclose three 
squares, all of the same How do I do it ? 

There must be no looseends hanging over. 


199. — PAPA'S PUZZLE. 

Herr is a puzzle by Pappus, who lived at Alex- 
andria about the end of the third century. It 
is the fifth proposition in the eighth book of his 
Mathematical tolUctums. I give it in the form 
that 1 presented it some years ago under the title 
“ Papa’s Puzzle,” just to see how many readers 
would discover that it was by Pappus himself. 
“ The little maid's papa has taken two different- 
sized rectangular pieces of cardboard, and has 
clipped off a triangular piece from one of them, 
so that when it is suspended by a thread from 
the point A it hangs with the long tide perfectly 
horizon cal, as shown in the illustration. He has 
perplexed the child by asking her to find the 
point A on the other card, so as to produce a 
similar result when cut and suspended by a 
thread.” Of course, the point must not be 
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a little calculation that ought to interest my 
readers. The Professor was paying out the 
wiie to which his kite was attached from a winch 
on which it had been rolled into a perfectly 
spben cal form. This ball of wire was just 
two feet in diameter; and the wire had a dia- 
meter of one-hundredth of an inch. What was 
the length of the wire ? 

Now, a simple little question like this that 
everybody can perfectly understand will puszle 
many people r to answer in any way. Let us see 
whether, without going into any profound ma- 
thematical calculations, we can get the answer 
roughly — say, within a mile of what is correct ! 
We will assume that when the wire is all wound 
up the ball Is perfectly solid throughout, and 
that no allowance has to be made for the axle 
, that passes through it. With that sirnpl^fi- 
i cation, 1 wonder how many readers can state 
| within even a mile of the correct answer the 
| length of that wire. 

j aoi.— HOW TO MAKE CISTERNS. 

( Ouw friend in tb*- illustration has i* large sheet 
ol rinc, measuring (tie tote cutting) eight feet by 
found by trial clippings. A curious ami pretiy I three tret, and ?»€■ has rut out square pieces (all 
point is involved in this setting of the puzzle, j of the same from the four corners and now 
Can the reader discover it ? 1 proposes to fold up the sides, solder the edges. 




and make a cistern. But ♦ he point tharpfcsslea 
him is this : Has he cut out those squire pieces 
of the correct size in o^der that the cistern may 
hold the greatest possible quantity of water ? 
You see, if you cut them very small you get a 


aoo. — A KITE-FLYING PUZZLE. 

While accompanying my friend Professor High- 
flite during a scientific kite-flying competition 

on the South Downs of Sussex I was led into 
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very shallow cistern ; if yon cut them large 
you get a tall and slender one. It is all a ques- 
tion of finding a way of cutting out these four 
square pieces exactly the right size. How are 
we to avoid making them too small or too large ? 


aoa.— THE CONE PUZZLE. 



I have a wooden cone, as shown in Fig. i. How 
am I to cut out of it the greatest possible cyl- 
inder ? It will be seen that I can cut out one 
that is long and slender, like Fig 2, or short and 
thick, like Fjg. 3. But neither is the largest 
possible. A child could tell you where to cut, 
if h*j knew the rule. Can you fmd this simple 
rule ? 

303.— CONCERNING WHEELS. 



There are some curious facts concerning the 
movements of wheels that are apt to perplex 
the novice. For example : when a railway 
train is travelling from London to Crewe certain 
parts of the train at any given moment are 
actual moving from Crewe towards London, 
Can you indicate those parti ? It seems absurd 


that parts of the same train can at any time 
travel in opposite directions, but such is the 
case. 

In the accompanying illustration we have 
two wheels. The lower one is supposed to be 
fixed and the upper one running round it in the 
direction of the arrows. Now, how many times 
does the upper wheel turn on its own axis in 
making a complete revolution of the other 
wheel 7 Do not be in a hurry with your answer, 
or you are almost certain to be wrong. Experi- 
ment with two pennies on the table and the 
correct answer will surprise you, when you 
succeed in seeing it. 

304.. — A NEW MATCH PUZZLE. 



In the illustration eighteen matches are shown 
arranged so that they enclose two spaces, one 
just twice as large as the other. Can you re- 
arrange them (1) so as to enclose two four -sided 
spaces, one exactly three times as lar^e as the 
other, and (2) so as to enclose two hve-sided 
spaces, one exactly thxee times as large as the 
other ? AU the eighteen matches must be 
fairly used in each case ; the two spaces must 
be quite detached, and there must be no loose 
ends or duplicated matches. 



Here is a new little puzzle with matches. It 
will be seen in the illustration that thirteen 
matches, repieseoting a farmer's hurdles, have 
been so placed that they enclose six sheep-pens 
all of the same size. Now, one of these hurdles 
was stolen, and the farmer wanted still to en- 
close six pens of equal size with the remaining 
twelve. How was he to do it ? All the twelve 
matches must be fairly used, and there must 
be no duplicated matches or loose ends. 
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POINTS AND LINES PROBLEMS. 


" Iins upon line, line upon line ; here a little i 
and there a little.” — Isa. xxviii. xo. | 

What are known as “ Points and Lines ” puzzles | 
are found verv interesting by many people. 
The most familiar example, here given, to plant 
nine trees so that they shall form ten straight 
rows with three trees in every row, is attributed 
to Sir Isaac Newton, but the earliest collection 
of such puzzles is, 1 believe, tn a rare little book 
that I possess — published in 1821 — Rational 
Amassment for Winter Evenings, by John Tack* 
son. The author gives ten examples of ” Trees ! 
planted in Rows.” j 

These tree-planting puzzles have always been j 
a matter of great perplexity. They are real j 
** puzzles,” in the truest sense of the word, be 
cause nobody has yet succeeded in finding a j 
direct and certain way of solving them. They j 
demand the exercise of sagacity, ingenuity, and ; 
patience, and what we call M luck ” is also some- \ 
times of service. Perhaps some day a genius j 
will discover the key to the whole mystery. . 
Remember that the trees must be regarded as I 



mere points, for if we were allowed to make 
trees big enough we might easily “ fudge ” our 
diagrams and get in a few extra straight rpws 
that were more apparent than real. 

206.— THE KING 4ND THE CASTLES. 

Theke was once, in ancient times, a powerful 
king, who had eccentric ideas on the subject of 
military architecture. Ha held that there was 
great strength and economy in symmetrical 
forms, and always cited the example of the bees, 
who construct their combs in perfect hexagonal 
cells, to prove that he had nature to support 
him. He resolved to build ten new castles in his 
country, all to be connected by fortified walls, 
which should form five lines with four castles 
in every line. The royal architect presented 
his preliminary plan in the form I have shown. 
But the monarch pom ted out that every castle 
could be approached from the outside, and com- 
manded that the plan should be so modified 
that as many castles as possible should be tree 
from attack from the outside, and could only 
be reached by crossing the fortified walls. The 
architect replied that he thought it impossible 
bo to arrange them that even one castle, which 



be done. How would you have built the ten 
castles and fortifications so as best to fulfil the 
king’s requirements ? Remember that they 
must form five straight lines with four castles 
in every line. 

207.— CHERRIES AND PLUMS. 

The illustration is a plan ot a cottage as it 
'viands surrounded t»y an orchard of fifty-five 
trees. Ten of these trees are. cherries, ten are 
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plums, and the remainder apples. The cherries 
are so planted as to form five straight lines, with 
tour cherry trees in ever y Vine. The plum trees 
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are also planted so as to form five straight lines 
with four plum trees in every line. The puzzle 
is to show which are the ten cherry trees and 
which are the ten plums. In order that the 
cherries and plums should have the most fav- 
ourable aspect, as few as possible (under the 
conditions) are planted on the north and east 
sides of the orchard. Of couise in picking out 
a group ‘of ten trees (cherry or pluin, as the case 
may be) you ignore all intervening trees. That 
is to say, four trees may be in a stiaight line 
irrespective of other trees (or the house) bemg 
in between. After the last puzzle tins will be 
quite easy. 

208. — A PLANTATION PCJZZLR. 



A man had a square plantation of forty-nine 
trees, but, as will be seen by the omissions in the 
illustration, four trees were blown down and 
removed. He now wants to cut down all the 
remainder except ten tice3, which are to be so 
left that they shall form five straight rows with 
four trees in every row. Which are the ten 
trees that he must leave ? 

309.— THE TWENTY-vaNE TREES. 

A gentleman wished to plant twenty-one trees 
in his park so that they should form twelve 
straight rows with five trees in < very row. 
Could you have supplied him with a pretty 
symmetrical arrangement that would satisfy 
these conditions ? 

2x0.— THE TEN COINS. 

Place ten pennies on a large sheet of paper or 
cardboard, as shown in the diagram, five on 
each edge. Now remove four of the coins, with- 
out disturbing the others, and replace them on 
the paper so that the ten shall form five straight 
lines with four coins in every line. This in 
itself is not difficult, but y^u should try to dis- 



cover in how many dirferent ways the puzzle 
may be solved, assuming that in every case the 
two rows at starting are exactly the same. 


fix.— THE TWELVE MINCE-PIES. 

It will be seen in our illustration how twelve 
raince-pies may be placed on the table so as tc 
form six straight rows with four pies in every 
row. The puzzle is to remove only four of them 
to new positions so that there shall be seven 


; • 

* * 



straight rows with four in every row. Which 
four would you remove, and where would you 
replace them ? # 
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aia.— THE BURMESE PLANTATION. 



A short time ago I received an interesting 
communication from the British chaplain at 
Meiktila, Upper Burma, in whicn my corre- 
spondent informed me that he had found so me 


amusement on board ship on his way out in 
trying to solve this little poser. 

If he has a plantation of forty-nine trees, 
planted in the form of a square as shown in 
the accompanying illustration, he wishes to 
know how he may cut down twenty-seven of 
the trees so that the twenty-two left standing 
shall form as many lows as possible with four 
trees in every row. 

Of course t^ere may not be more than four 
trees in any row. 

*13.— TURKS AND RUSSIANS. 

This puzzle is on the lines of the Afridi problem 
published by me in Tti-llUs some years ago. 

On an open level tiact of country a party of 
Russian infantry, no two of whom were stationed 
at the same spot, were suddenly surprised t>y 
thirty-two Turks, who opened fire on the Rus- 
sians from all directions. Each of the Turks 
I simultaneously nred a bullet, and each bullet 
passed immediately ovci the heads of three 
Russian soldiers. As each of these bullets when 
fired killed a different man, the pu2ate is to dis- 
cover what is the smallest possible number of 
soldiers of which the Russian party could have 
consisted and what weie the casualties on each 
side. 


MOVING COUNTER PROBLEMS. 


u 1 cannot do’t without counters.” 

Wwicr's TaU, iv. 3. 

Puzzles of this class, except so far as they occur 
in connection with actual games, such as chess, 
seem to be a comparatively modern introduc 
tion. Mathematicians in recent times, notably 
Vandermonde and Reiss, have devoted some 
attention to them, but they do not appeal to 
have been considered by the old writers So 
far as games with counters are concerned, per- 
haps the most aneient and widely known in oid 
times is “ Nine Men’s Moms ” (known also, as 
I shall show, under a great many other names), 
unless the simpler game, distinctly mentioned in 
the works of Ovid (No. no, * Ovid’s Game,” in 
Ths Canterbury Puxxtes), from which “ Noughts 
and Crosses ” seems to be derived, is still more 
ancient. 

In France the game is called MareLle, in 
Poland Siegen Wulf Myll (Sbe-goat Wolf Mill, 
or Fight), in Germany and Austria it is called 
Muhle (the Mill), in Iceland it goes by the n^me 
of Mylla, while the Bogas (or native bargees) of 
South America are said to plav it, and on the 
Amazon it is called Trique, and held to be of 
Indian origin. In our own country it has 
different names in different distiicts, such as 
Meg Merrylegs, Peg Meryll, Nine Peg o’Merrval, 
Nine- Pin Miracle, Merry Peg,, aod Merrv Hole. 
Shakespeare refers to it in “ Midsummer Night’s 
Dream ” (Act ii., scene 1) : — 


' The nine-men’s morris is filled up with mud ; 
And the quaint mazes in the wanton green, 
For lack of. tread, are undistiuguuhable.” 


It was pLved by the shepherds with stones in 
holes cut in the turf. John Clare, the peasant 
poet of Northamptonshire, 111 ” The Shepherd 
**oy ” (1835) says : — ” Oft we track his haunts 
. ... By nine peg-moms nicked upon the 
green.” It is also mentioned by Drayton in 
his “ Polyolbion.” 

It was found on an old Roman tile discovered 
during the excavations at Silchester, and cut 
upon the steps of the Acropolis at Athens. 
When visiting the Christiania Museum a few 
years ago I was shown the great Viking ship that 
was discovered at Gokstad in 1880. On ’the 
oak planks forming the deck of the vessel were 
found holes and lines marking out the game, 
the holes being made to receive pegs. While 
inspecting the ancient oak furniture in the Rijks 
Museum at Amsterdam I became interested in 
an old catechumen’s settle, and was surprised 
to find the game diagram cut m the centre ol 
the seat— quite conveniently for surreptitious 
play. It has been discovered cut in the choir 
stalls of several of our English cathedrals. In 
the early eighties it was found scratched upon 
a stone built into a wall (probably about the 
date 1200), during the restoration of Hargrave 
church in Northamptonshire. This stone is 
now in the Northampton Museum. A sirnilai 
stone has since been found at Sempringham, 
Lincolnshire. It is to be seen on an ancient 
tombstone in the Isle of Man, and painted on 
old Dutch tiles. And in 1901 a stone was dug 
out of a gravel pit nea. Oswestry bearing an 
undoubted diagram of the game. 

The game has been played with different 
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rules at different periods and places. 1 give a 
copy ol the board. Sometimes the diagonal 



lines are omitted, but this evidently wa* not 
intended to affect the play : it simply meant 
that the angles alone were thought sufficient 
to indicate the points. Tin*. is how Smut, in 
Sports and Pastimes, describes the game, and it 
agTees with the way I played it as a boy : — 
“ Two persons, having each ol them nine pieces, 
or men, lay them down alternately, one by one, 
upon the spot* ; and the business of either part* 
is to prevent his antagonist from placing three 
of his pieces sc as to form a row of three, with 
out the intervention of an oppouent piece if 
a row be formed, he that m*de it is at id*rty 
to take up one of his competitor's pieces from 
any part he thinks most to his advantage ; 
excepting he has made a row, which inu^ not 
be touched if he have another piece upon Uu 
board that is not a component part of that row. 
When ail the pieces arc Wid down, they aie 
played backwaida arid forwards, m any direc- 
tion that the lines run, but only can move 
from one spot to another (mit to it If at one 
time. He that taxes off all hi* antagonist’s 
pieces is the conqueror.” 

21V— THE SIX FROGS. 


215. — THE GRASSHOPPER PUZZLE. 

It has been suggested that this puzzle was a 
great favourite among the young apprentices of 
the City of London in the sixteenth and seven- 
teenth centuries. Readers will have noticed 
the curious brass grasshopper on the Royal 
Exchange. This long- lived creature escaped 
the fires of 1666 and 1838. The grasshopper, 
after his kind, was the crest of Sir Thomas 
Gresham, merchant grocer, who died in 1579 . 
and from this cause it has been used as a sign 
by grocers in general. Unfortunately for the 
legend as to its origin, the puzzle was* only pro- 
duced by myself so late as the year 1900. On 



twelve of the thirteen black discs are placed 
numbered counters or grasshoppers The puzzle 
.v i't reverse their order, sc that they shall read, 
i, i., 3, 4, etc., m the opposite direction, with 
the vacant disc left in the same position as at 
present. M )ve one at a time m any order, 
either to the adjoining vacant disc 01 by jump- 
ing o/er one grasshopper, like the moves in 
oiai gilts The moves ji leaps may be made 
in either direction that is at any time possible. 
What ait the fewest possible moves in which 
it can b« done ? 



Th*: six educated frogs in the illustra. ic»n are 
trained to reverse their order, so that their 
numbers shall read 6, 5, 4, 3, 2, i, with the blank 
:>quare in its present position They can jump 
to the next squaie (if vacant) or Wp nv^r one 
frog to the next square beyond »if vacant 1, just 
as we move in the gam*- of draughts, and can 
go backwards or forwards at pleasure. Can 
you show how they ptilurm their feat m th* 
fewest possible moves ? It is quite easy, so 
v?hen you have done it add a seventh frog to 
the right and try agrpn. Then add more frogs 
until you are able to give the shortest solution 
for any number. F01 it can always be done, 
with that single vacant square, no matter how 
many frogs thei<* are. 


216. — THE EjlJucaTED FROGS. 

Our six educated frogs have learnt a new and 
prettv feat. When placed on glass tumblers, 
A't shown in the illustration, they change sides 
so that the three black ones are to the left 
and the white frogs to the right, with the un- 
occupied tumbler ut the opposite end — No. 7. 
They can jump to the next tumbler (if unoccu- 
pied), or ovei one, 01 two, frog*; to an unoccupied 



tumbler. The jumps can be made in either 
direction, and a frog may jump over his own or 
the opposite colour, or Ixith colours. Four sue- 
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cessive specimen jumps will make everything 
quite plain : 4 to i f 5 to 3 to 5, 6 to 3. Can 
you show how they do it in ten jumps ? 


•17.— THE TWICKENHAM PUZZLE. 



In the illustration we have eleven discs in a 
circle. On five of the discs we place white 
counters with black letters — as shown — and on 
five other discs the black counters with white 
letters. The bottom disc is left vacant. Start- 
ing thus, it is required to get the counters into 
order so that they spell the word ** Twicken- 
ham ” in a clockwise direction, leaving the 
vacant disc in the original position. The black 
counters move in the direction that a clock- 
hand revolves, and the white counters go the 
opposite way. A counter may jump over one 
of the opposite colour if the vacant disc is nejLt 
beyond. Thus, if your first move is with K, 
then C can jump over K. If then K moves 
towards E, you may next jump W over C, and 
so on. The puzzle may^ • .solved in twenty- 
six moves. Remember a counter cannot jump 
over one of its own colour. 

si 8. — THE VICTORIA CROSS PUZZLE. 



The puzzle-maker is peculiarly a “ snapper-up 
of unconsidered trifles,” and his productions are 


often built up with the slenderest materials. 
Trivialities that might entirely escape the ob- 
servation of others, or, if they were observed, 
would be regarded as of no possible moment, 
often supply the man who is in quest of posers 
with a pretty theme or an idea that he thinks 
possesses some “ basal value.” 

When seated opposite to a lady in a .railway 
carriage at the time ff Queen Victoria’s Dia- 
mond Jubilee* my attention was attracted to a 
brooch that she was wearing. It was in the 
form of a Maltese or Victoria Cross, and bore the 
letters of the word VICTORIA. The number 
aud arrangement of the letters immediately 
gave me the suggestion lor the puzzle which 1 
now present. 

The dia^iam, it will be seen, is composed of 
nine divisions. The puzzle is to place eight 
counters, bearing the letters of the word VIC- 
TORIA, exactly in the manner shown, and then 
slide one letter at a time from black to white and 
white to black alternately, until the word reads 
round in the same direction, only with the 
initial letter V on one of the black arms of the 
cross. At no time may two letter! be in the 
same division. It is required to find the shortest 
method. 

Leaping moves are, of course, not permitted. 
The first move must obviously be made with 
A, I, T, or R. Supposing you move T to the 
centre, the next counter played will be O or C, 
since I or R cannot be moved. There is some- 
thing a little icinarkablc in the solution of this 
puzzle which 1 will explain. 


*19 — THE LETTER BLOCK PUZZLE. 



Herb is a little reminiscence of our old friend 
the Fifteen Block Puzzle. Eight wooden block*, 
are lettered, and are placed in a box, as shown 
in the illustration. It will be seen that you can 
only move one block at a tire? to the place 
vacant for the time bemr , as no block may tie 
lifted out of the box. The puzzle is to shift 
them about until you get them in the order — 
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This you will find by no means difficult if you ) 
are allowed as many moves as you like. But ; 
the puzzle is to do it in the fewest possible | 
moves. I will not say what this smallest nuin- j 
ber of moves is, because the reader may like | 
to discover it for himself. In writing down \ 
your moves you will find it necessary to record j 
no more than the letters in the order that they | 
are shifted. Thus, your first five moves might j 
be C, J3, G, E, F ; and this notation can have J 
no possible ambiguity. In practice you only j 
need eight counters and a simple diagram on a I 
sheet of paper. i 

220.— A LODGING HOUSE DIFFICULTY. j 
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The Dobson? secured apartments at Slocomb- 
on-Sea. There were six r'ioms on the same floor, 
all communicating, as sliovjn in the diagram. 
The rooms they look were numbers 4, 5, and 6, 
all faring the sea. But a little difficulty arose. 
Mr. Dobson insisted that the piano and the book- 
case should change rooms. This was wily, for 
the Dobsons were not musical, but they wanted 
to prevent any one else playing the instrument. 
Now, ihe rooms were very small and the pieces 
of furniture indicated we:e very big, so that no 
two of these ai tides could be got into any room 
at the same time. How was the exchange to 
be made with the least possible labour ? Sup- 
pose, for example, you first move the wardrobe 
into No. 2 ; then you can move the bookcase to 
No. 5 and the piano to No, 6, and so on. It 
is a fascinating puzzle, but the landlady had 
reasons for not appreciating it. Try to solve 
her difficulty in the fewest possible removals 
with counters on a sheet of paper. 

221.— THE Eir.HT ENGINES. 

The diagram represents the engine-yaid of a 
railway company under eccentric management. 
The engines are allowed to be stationary only 
at the nine points indicated, one of which is at 
present vacant. It is required to move the 
engines, one at 2 time, from point to point, in 
seventeen moves, so that theii numbers shall be 
in numerical older round the circle, with the 



central point left vacant. But one of the 
engines has had its fire drawn, and therefore 
cannot move. How is the thing to be done 
And which engine remains stationary through 
out ? 

222.— A RAILWAY PUZZLE. 



Make a diagram, on a large sheet of paper, like 
the illustration, and have three counters marked 
A, three marked B, and three marked C. It 
will be seen that at the intersection of lines there 
are nine stopping-places, and a tenth stopping* 
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place ii attached to the outer circle like the tail 
of a Q. Place the thr«.e counter! or engines 
marked A t the three marked B, and the three 
marked C at the places indicated. The puzzle 
is to move the engines, one at a time, along 
the lines, fiom stop mu. place to stopping- 
place, until you succeed m getting an A, a B, 
and a C on each circle, and also A, B, and C 
on each stiaight line. You «tze required to do 
this in as few moves as possible. How many 
moves do you need ? 

*23.— A RAILWAY MUDDLE. 

The plan represents a portion of the line of the 
London, Clodville, ana Mudford Railway Com- 
pany. It is a single line with a loop. There is 
only room for eight wagons, or seven wagons 
and an engine, between B and C on either the 
left line or the right line of the loop. It Hap- 
pened that two goods trains (each consisting of 
an engine and sixteen wagons) got into the 
position shown in the illustiation It looked 
like a hopeless deadlock, and each engine-driver 
wanted the other to go back to the next station 
and take of! nine wagons But an ingenious 
stoker undertook to pass the trains and send 
them on their respective journeys with their 
engines properly in front He also conti ived 
to reverse the engines the fewest times possible. 
Could you have performed the feat ? And how 
many times would you require to reverse the 



engines ? A 11 reversal ” means a change of 
direction, backward or forward. No rope- 
shunting, fly-shunting, or other trick is al- 


lowed. All the work must be done legitimately 
by the two engines. It is a simple but interest- 
ing puzzle if attempted with counters. 


*24 — THE MOTOR-GARAGE PUZZLE. 



The difficulties of the proprietor of a motor 
garage are converted into a little pastime of a 
kind that has a peculiar fascination. All you 
need is to make a simple plan or diagram on a 
sheet of paper or cardboard and number eight 
counters, i to 8. Then a whole family can enter 
Wto an amusing competition to find the best 
possible solution of the difficulty. 

The illustration represents the plan of a motor 
garage, with accommodation for twelve cars. 
But the premises are so inconveniently restricted 
that the proprietor is often caused considerable 
perplexity. Suppose, for example, that the 
eight cars numbered i to 8 are in the positions 
shown, how are they to be shifted in the quickest 
possible way so that i, 2, 3, and 4 shall change 
places with 5, 6, 7, and £ — that is, with the 
numbers still running from left to right, as at 
present, but the top row exchanged with the 
bottom row ? What are the fewest possible 
moves ? 

One car moves at a time, and any distance 
counts as one move. To prevent misunder- 
standing, the stopping-places are marked in 
squares, and only one car can be in a square at 
the same time. 

225.— THE TEN PRISONERS. 

If prisons had no other use, they might still 
b'e preserved for the special benefit of puzzle- 
makers. They appear to be an inexhaustible 
mine of perplexing ideas. Here is a little poser 
that will perhaps interest the reader for a short 
period. We have in the illustration a prison 
ot sixteen cells. The locations of the ten pris- 
oners will be seen. The jailer has queer super- 
stitions about odd and even numbers, and he 
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wants to rearrange the ten prisoners so that 
there shall be as many even rows of men, verti- 
cally, horizontally, and diagonal! v, as possible. 
At present it will be seen, as indicated by the 
arrows, that there are only twelve such rows of 



s and 4. I will state at once that the greatest 
number of such rows that is possible is sixteen. 
But the jailer onlv allows four men to be re- 
moved to other cells, and informs me that, as 
the man who is seated in the bottom right-hand 
corner is infirm, he must not be moved. Now, 
how are we to get tliose sixteen rows of even 
numbers under such conditions ? 


*26.— ROUND THU; COAST. 



Hexk is a puacle that will, I think, be found as 
amusing as instructive. We are given a ring of 
eight circles. Leaving circle 8 blank, we are 
required to write in the name oi a seven-lettered 
port in the United Kingdom in this manner. 


Touch a blank circle with your pencil, then 
jump over two circles in either direction round 
the ring, and write down the first letter. Then 
touch another vacant circle, jump over two 
circles, and write down your second letter. Pro- 
ceed similarly with the other letters in their 
proper ordei until you have completed the word. 
Thus, suppose we select “ Glasgow,” and pro- 
ceed as follows : 6 — x, 7 — 2, S — 3, 7 — 4, 8 — 5, 
which means that we touch 6, jump over 7 and 
8, and wme down 11 G ” on 1 ; then touch 7, 
jump over 8 and 1, and write down “ 1 " on 2 ; 
and so on. It will be found that after we have 
written down the first five letters — 4<, Glasg” — 
as above, we cannot go any further. Either 
there is something wrong with “ Glasgow,” or 
we have not managed our jumps properly. Can 
you get to the bottom of the mystery ? 

227. — CENTRAL SOLITAIRE. 



This ancient puzzle was a great favourite with 
our grandmothers, and most of us, 1 imagine, 
have on occasions come across a 44 Solitaire ” 
board— a round poRshed board with holes cut 
in it in a geometrical pattern, and a glass marble 
in every hole. Sometimes I have noticed one 
on a side table in a suburban front parlour, or 
found one on a shelf in a country cottage, or 
had one brought under my notice at a wayside 
inn. Sometimes they are of the form shown 
above, but it is equally common for the board 
to have four more holes, at the points indicated 
by dots. I select the simpler form. 

Though “ Solitaire ” boards are still sold at 
the toy shops, it will be sufficient if the reader 
will make an enlarged copy of the above on 
a sheet of cardboard or paper, number the 
44 boles,” and provide himself with 33 counters, 
buttons, or beans. Now place a counter in 
every hole except the central one, No. 17, and 
the puxale is to take off all the eounten in a 
j aeries of jumps, except the last counter, which 
[ must be left in that central hole. You are 
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allowed to Jump one vi.mtei over the next one 
to a vacant hole beyn 1 just as in (hr game nf 
draughts, and the com. er jumped >vei is irn 
mediately taken off the board Only i ©member 
every move must be a jimp ; consequently you 
wiU take off a count; r pi each move, and thirty- 
one single jumps will of course remove all the 
thirty-one counters. But compound moves are 
allowed (as in draughts, a^am), for &o long as 
one counter continues to jump, the jumps ail 
count as one move. 

Here is the beginning of an imaginary solu- 
tion which will serve to make the manner of 
moving perfectly plain, and show how the 
solver should write out his attempts : ^-17, 
i2-io, 26-12, 24-26 (13-11, 11-25), (26-24, 

24-10, 10-12), etc., etc. The jumps contained 
within brackets count as one move, because they 
are made with the same counter Find the 
fewest possible moves. Of course, no diagonal 
jumps are permitted ; you can only jump in 
the direction of the lines. 


any chap mini moves — only moves parallel to 
the sides A The square It is obvious that as 
the apples *tund no move can be made, but you 
die pei mined Uj transfer any single apple you 
like to * vacant plate before starting. Then 
the moves must be all leaps, takmg off the 
apples leaped over. 

329 — the t*INE ALMONDS. 

41 Hkke is a little puzzle," said a Parson, 
'* that 1 have found peculiarly fascinating. It 
is so simple, and yet it keeps you interested 
indt finitely." 

The reverend gentleman took a sheet of paper 
and divided it off into twenty-five squares, like 
a square portion of a chessboard. Then he 
placed nine almonds on the central squares, as 
shown in the illustration, where we have repre 
sen ted numbered counters for convenience in 
giving the solution. 

“ Now, the puzzle is," continued the Parson, 



228.— THE TEN APPLES 

The family represented in the illus nation are 
amusing themselves with this little puzzle, which 
is not very difficult but quite iniei toting They 
have, it will be seen, placed sixteen pUt.es on 
the table in the form of a square, and pm an 
apple in each of ten plates. They want to 
find a way of removing all the apples except 
one by jumping over one at a time to the next 
vacant square, as in draughts; or, better, as 
in solitaire, for you are not allowed to make 


44 to remove eight of the almonds and leave the 
ninth in the central square. You make the re- 
movals by jumpiu^ one almond over another 
to the vacant square beyond and taking off the 
orle jumped over — just as in dj aughts, only here 
you can jump in any direction, and not diago- 
nally only. The point is to do the thing in the 
fewest possible moves." 

The following specimen attempt will make 
everything clear. Jump 4 over 1, 5 over 9, 3 
over 6, 5 over 3, 7 over 5 and 2, 4 over 7, 8 over 
4. But 8 is not left m the central square, as it 
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/ fion round the table, take up one penny , pass it 
over two other pennies, and place it in the next 
plate. Go on again; take up another penny and, 
having passed it over two pennies, place it in a 
plate: and so continue your journev. Six coins 
only are to b* removed, and when these have 
been placed there should be two coins in each 
of six plates and six plates empty. An impor- 
tant point of the puzzle is to go round the table 


should be. Remember to remove those 
you jump over. Any number of jumps 
in succession with the same almond count 
as one move. 

2 3 o.— THE TWELVE PENNIES 

Herr is a pretty little puzzle that only 
requires twelve pennies or counters. Ar- 
range them in a circle, as shown in the 
illustration. Now take up cne penny at 
a time and, passing it over two pennies, 
place it on the third penny. Then fc^ke 
up another single penny and do the same th 
and so on, until, in six such moves, you have 
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( as few times as possible It does not matter 
f whether the fw > coins passed over are in one 
or two plates, nor how many emj ty plates you 
pass a coin over l>ui you mist always go in 
one direction round the table and end at the 
point from which you set out. Your hand, 
thal is tc say, goes steadily forward in one 
direction, without ever moving backwards. 

332 —CATCHING THE MICE. 


IS ^ 


_J* "7 

Y > 


coins in six pairs in the p >sitions i, 2, 3, 4, 5, 6. 
You can move in either direction round the 
circle at every play, and it doe* not matter 
whether the two jumped over are separate or a 
pair. This is quite easv if you use iust a little 
thought. 

231.— PLATES AND COINS. 

Place twelve plates, as shown, on a round table, 1 
with a penny or orange in every plate. Start fr om 
any plate you Eke and, always going in one direc- 1 
O.M*; c 



“ Play fair ! ” said tue mice. " You know the 
rules of the game.” 

“ Yes, I know the rules,” said the cat. “ I've 
got to go round and round the circle, in the 
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direction that you are looking, and eat every 
thirteenth mouse, but i must keep the white 
mouse for a tit-bit at the finish. Thirteen is an 
unlucky number, but i w : ,ll do my best to oblige 
you.” 

“ Hurry up, then ! * shouted the mice. 

44 Give a fellow time to think,” said the cat. 
44 I don’t know which of you to start at. 1 
must figure it out.” 

While the cat was working out the puzzle he 
fell asleep, and, the spell being thus broken, the 
mice returned home in safety. At which mouse 
should the cat have started the count in order 
that the white mouse should be the last eaten ? 

When the reader has solved that little puzzle, 
here is a second one for him. What is the 
smallest number that the cat can count round 
and round the circle, if be must start at the 
white mouse (calling that 44 one ” in the count) 
and still eat the white mouse last of all ? 

And as a third puzzle try to discover what is 
the smallest number that the cat can count 
round and round if she must start at the white 
mouse (calling that 44 one '*) and make the white 
mouse the third eaten. 


He places sixteen cheeses on the floor in a 
straight row and then makes them into four 
piles, with foui cheeses in every pile, by always 
passing a cheese over four others. If you use 
sixteen counters and number them in order 
from i to 1 6, then you may place i on 6, ii on i, 
7 on 4, and so on, until there are four in every 
pile. It will be seen that it does not matter 
whether the four passed over are standing alone 
or piled ; they count jCist the same, and you can 
always carry a cheese in either direction. There 
are a great many different ways of doing it in 
twelve moves, so it makes a good game of 
44 patience ” to try to solve it so that the four 
piles shall be left in different stipulated places. 
For example, try to leave the piles at the ex- 
treme ends of the row, on Nos. x, 2, 15 and 16 ; 
this is quite easy. Then try to leave three piles 
together, on Nos. 13, 14, and 15. Then again 
play so that they shall be left on Nos. 3, 5, 12, 
and 14. 

234.— THE EXCHANGE PUZZLE. 
Hfre is a rather entertaining littla puzzle with 



233.— THE ECCENTRIC CHEESEMONGER. 

Tbs cheesemonger depicted in the illustration 
is an inveterate puzzle lover. One of his fa- 
vourite puzzles is the piling of cheeses in his 
warehouse, an amusement that he finds good 
exercise for the body as well as for the mind. 


moving counters. You only need twelve coun- 
ters — six of one colour, marked A, C, E, G, I, 
and K, and the other six marked B, D, F, H, J, 
and L. You first place them on the diagram, 
as shown in the illustration, and the puzzle is 
to get them into regular alphabetical order, as 
follows : — 
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A B C D 

E F G H 

I J K L 

The moves are made by exchanges of opposite 
colours standing on the same line. Thus, G and 
J may exchange places, or F and A, but you 
cannot exchange G and C, or F and D, because 



case both black. Can you bring about the re- 
quired arrangement in seventeen exchanges ? 


*7 

vessels and sank the fourth r In the diagram 
we have arranged the fleet in square formation, 
where it will be seen that a« many as seven ships 
may be sunk (those in the top row and first 
column) by firing the torpedoes indicated by 
arrows. Anchosing the fleet as we Like, to 
what extent can we increase this number ? 
Remember that each successive ship is suck 
j before another torpedo is launched, and that 
| every torpedo proceeds in a different direction ; 
otherwise, by placing the ships in a straight 
lme, we might sink as many as thirteen ! It 
is an interesting little study in n a vak warfare, 
and eminently practical — provided the enemy 
will allow you to arrange his fleet for your 
convenience and promise to lie still and do 
nothing ! 

236.— THE HAT PUZZLE. 

Ten hats were hung on pegs as shown in the 
illustration — five silk hats and five felt “bowl- 
ers,” alternafelv * ’k and felt. The two peg* 
at the end of the iow we»e empty. 

The puzzle is to remove two contiguous hats 
to the vacant pegs, then two other adjoining 
hats to the pegs now unoccupied, and so on 
until five pairs have tv'^n moved and the hats 
again hang in an unbroken row, but with all 
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It cannot be done in fewer moves. The puzzle 
is really much easier than it looks, if properly 
attacked. 


*3.1-— TORPEDO PRACTICE. 
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If a fleet of sixteen men-of-war were lying at 
anchor and surrounded by the enemy, how 
niany ships might be sunk if every torpedo, 
projected in a straight line, j >assed under three 


the silk ones together and all the felt hats 
together. 

Remember, the two hats removed must always 
be contiguous ones, and vou must take one in 
each band and place them on their new pegs 
without revej^ing their relative position. You 
are not allowed to cross your hands, nor to hang 
up om at a time. 

Can vou solve this old puzzle, which I give as 
introductory to the next i Try it with counters 
of > colours or with coins, and remember that 
the two empty pegs must be left at one end of 
the row. 

337 -BOVS AND GIRLS. 

If y*>u mark off ten divisions on a sheet of paper 
to repiesent the chairs, and use eight numbered 
count* r s for the children, you will have a fas- 
cinating pastime Let the odd numbers repre- 
sent boys and even numbers gnls, or you can 
use counters of two colours, or coins. 

The nuzzle is to remove two children who are 
occupying adjoining chairs and place them in 
two cm pi v ehairs, making them first change sides ; 
then remove a second pair of children from 
adjoining chairs and place them m the two now 
vacant, making them change sides ; and so on, 
until all the b*»\s are together and all the girls 
together, with the two vacant chairs at one 
end as at present. To solve the puzzle you 
must do this in five moves. The two children 
must always be taken from chairs that are next 
to one another ; and remember the important 
point of making the two children change sides, 
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as this latter is he distinctive feature of the 
puzzle. By “ change sides ” I simply mean that 
if, for example, you first move i and 2 to the 
vacant chairs, then the first (the outside) chair 
will be occupied by 2 and the second one by x. 

238.— ARRANGING THE JAMPOTS. 

I happened to see a little girl sorting out somt 
jam in a cupboard for her mother. She was 
putting each different kind of preserve apart on 
the shelves. I noticed that she took a pot of 
damson in one hand and a pot of gooseberry in 
the other and made them change places ; then 
she changed a strawberry with a raspberry, 
ana jo on. It was interesting to observe what 
a lot of unnecessary trouble she gave herself by 
making more interchanges than there was any 
need for, and I thought it would work into a 
good puzzle. 

It will be seen in the illustration that little 
Dorothy has to manipulate twenty- four Urge 
jampots in as many pigeon-holes. She wants 
to get them in correct numerical order — that is, 
X, 2, 3, 4, 5, 6 on the top shelf, 7, 8, 9, ro, 11, 12 
on the next shelf, and so on. Now, if she always 
takes one pot in the right hand and another m 
the left and makes them change j: laces, now 
many of these interchanges will be necessary 



to get all the jampot? in proper order ? She 
would naturally first change the 1 and the 3, 
then the 2 and the 3, when she would have the 
first three pots in their places. How would you 
advise her to go on then r Place some num- 




bered counters on a sheet of paper divided into 
squares for the jugeno -holes. and you will find 
it an amusing puzzle. 


UNICURSAL AND ROUTE PROBLEMS. 


M I see them on they - winding way.” 

Reginald Heber. 

It is reasonable to suppose that from the earliest 
ages one man has asked another such questions 
as these : “ Which is the nearest way home ? ” 
" Which is the easiest or pleasantest way ? M 
“ How can we find a way that will enable us to 
dodge the mastodon and the plesiosaurus ? ’* 
“ How can wc get there without ever crossing 
the track of the enemy ? ” All these are ele- 
mentary route problems, and they can be turned 
into good puzzles by <he introduction of some 
conditions that complicate matters. A variety 
of such complications will be found in the fol- 
lowing examples. I have als^ included some 
enumerations of more or less difficulty. These 
afford excellent practice for the reasoning facul- 
ties, and enable one to generalize in the case of 
symmetrical forms in a manner that is most 
instructive. £ 


lyj.—A JUVENILE PUZZLE. 

For years 1 have beeD perpp'uMlv consulted 
by my juvenile friends about this little puzzle. 
Most ''hildien seem to know it, and yet, curi- 
ously enough, they are invariably unacquainted 
with the answer. The question they always 
ask is, “ Do, please, tell me whether it is really 
possible ” 1 believe Boudin the conjurer used 

to be very fond of giving it to his child friends, 
but I cannot say whether he invented the little 
puzzle or not. No doubt a large number of my 
readers will be glad to have the mystery of the 
solution cleared up, so 1 make no aDology for 
introducing this old “ teaser.” 

The puzzle is to draw with three strokes of 
the pencil the diagram that tb*» little girl is 
exhibiting in the illustration. Cl course, you 
must not remove your pencil fro.n the paper 
during a stroke or go over the same hn» a 
second time. You will find that you can get 




UNICURSAL AND ROUTE PROBLEMS. 


69 


In a pood deal of the figure with one continu- 
ous stroke, but it will always appear as if four 
strokes are necessary. 




(/■ li I M 1 1 ll,U l»i quires jimf a little care, or you mav find yourself 
V' |lj|(\|yp beaten by one stroke 

W ^ 242. — THF TUBE INSPECTOR'S PUZZLE. 

ify „ ( - .A 1 T he man in our illus: ! ation is in a little dilemma. 

\\ ? ^ He has just been appointed inspector of a certain 

Ok.;",** system of tube railways, and it is his duty to 

■ — inspect regularly, within a stated period, all the 

company's seventeen lines connecting twelve 
Another form of the puzzle is to draw the I stations, as shown on the big poster plan that 

diagram on a slate and then rub it out t:i three 1 h* is contemplating Now he wants to arrange 

rubs. j hts route sn that it shall take him over all the 

3+S.-THE UNION I AC K hne ' , w ‘ th ->s [ittU-tr-nelling a« ,-^iblf. He 

u,iv> begin where he hke* and end where he 



Tut illustration is a tough skrtrh somrwhal 
resembling the Riitish flag, the Union Jack It 
is not possible to diaw tht whole of it without 
lifting the pencil from the paper or going over 
the same line twice. The puzzle is to find out 
just how murh of the di awing it is possible to 
make without lifting your pencil or going twice 
ov*»r the same line. Take your pencil and see 
what is the best, you can do/ 

241.— THE DISSECTED CIRCLE. 

How many continuous strokes, without lifting 
your pencil from the paper, do you require to 
draw the design shown in our illustration ? 
Diiectly you change the direction of your pencil 
it begins a new stroke. You mav go over the 
same line mo:e than once if you like. It re- 


; burs. What is his shortest route ? 

Could anything bi- simpler ? But the reader 
, will soon find that, brevet derides to pro 
ceed, the in. parlor must go over some of the 
| lines more than once I11 other woids, if we 
'sav that the station* <»re a mile apart, he will 



have to travel more than seventeen miles to 
inspect every line. Thete i» the little difficulty. 
How far is he compelled to travel, and which 
route do you recommend ? 
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243. — VISITING THE TOWNS. 



A traveller, starting from town No. i, wishes I 
to visit every one ol the towns once, and once | 
only, going only by roads indicated by straight J 
lines. How many different routes are there ! 
from which he can select ? Of course, he must 
end his journey at No. r, from which he started. j 
and must take no notice of cross reads, but go i 
straight from town to town. This is an ab- { 
surdly easy puzzle, if you go the right wav tc : 
work. 

344 *— THE FIFTEEN TURNINGS. 

Here is another queer travelling puzzle, the 
solution of which calls tor ingenuity. In this 
case the traveller starts from the black town 
and wishes to go as far as possible while making < 
only fifteen turnings and never going alont; the 
same road twice. The towns are supposed to 
be a mile apart. Supposing, for example, that 
he went straight to A, then straight to B, then 



to C, D, E, and F, you will then find that be 
has travelled thirty-seven miles in five turnings. 
Now, how far can he gc in fifteen turnings i 


245. — THE FLY ON THE OCTAHEDRON. 

" Look here,” said the professor to his colleague, 
“ I have been watching that fly on the octa 


hedron, and it confines its walks entirely to the 
edges. What can be its reason for avoiding the 
sides ? M 

“ Perhaps it is trying to solve some route 
problem, '* suggested the other. “ Suppling 
it to start from the top point, how many differ- 
ent routes are fh** r e by which it may walk over 
all the edges, without ever going twice along 
the same edge in any route ? ” 

The problem wis a mirder one than they ex- 
pected, and after working at it during leisure 
moments for seveial days their results did not 
agree — in fact, they were both wrong. It the 



reader is surprised at their failure, # let him at- 
tempt the little puzzle himself. I will just* ex- 
I plain that the octahedron is one of the five 
regular. .»r Platonic, bodies, and is contained 
under eight equal and equilateral triangles, 
j It you cut out the two pieces of cardboard of 
! the shape shown in the margin of the illustra- 
I tion, cut half through along the dotted lines 
j and then bend them and put them together, you 
will have a peifcct octahedron. In any route 
over all the edges it will be found that the fly 
must end at the point of departure at the top. 

246. — THE ICOSAHEDRON PUZZLE. 

The icosahedron is another of the five regular, 
or Platonic, bodies having all their sides, angles, 
and olanes siimln and equal. It is oounded 
bv twenty similar equilateral triangles If you 
cut out d piece of caidbuard of the lorm shown 
in the smaller diagtam, and cut half through 
along the dotted lines, it will fold up and ionn 
a perfect icosahedron. 

Now, a Platonic body do^s not mean a 
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heavenly body ; but it will suit the purpose of | 
our puzzle if we suppose there to be a habitable 1 
planet of this shape. We will also suppose that, I 
©wing to a superfluity of water, the only dry 1 
land is along the edges, and that the inhabitants j 
have no knowledge of navigation. If every on#» i 




of those edges ;s 10,000 miles long and a solitary 
traveller is placed at the North Pole (the highest 
point shown), how far will he have to travel 
before he will have visited every habitable part 
of the planet — that is, have traversed every one 
of the edges ? 

247.— INSPECTING A MINE. 

The diagram is supposed to represent the pas- 
sages or galleries in a mine. We will assume 
that every passage, A to B, B to C, C to H, H to 
I, and so on, is one furlong in length. It will be 
seen that there are thirty-one of these passages. 
Now. an official has to inspect all of them, and 
he descends by the shaft to the point A. How far 
must he travel, and what route do you recoin* 
mend ? The reader may at first say, 44 As there 
are thirty-one passages, each a furlong in length . 
he will have to travel just thirty-one furlongs ” 
But this is assuming that he need never go along 
a passage more than once, which is not the case. 
Take your pencil and try to find the shortest 
route. You will soon discover that there is 
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room for considerable judgment. In fact, it 
is a perplexing puzzle. 

248.— THE C YCLISTS’ TOUR. 

Two cyclists were consulting a road map in 
preparation for a little tour together. The 
circles n*pre=;**nt towns, and all the good roads 
are represented by lines. They are starting 
from the town with a star, and must complete 
tneir tour at E. But before arriving there they 
want to visit every other town once, and only 
once. That is the difficulty. Mr. Spicer saitL 
44 I am certain we can und a way of doing it ; ** 
but Mr. Maggs replied, '‘No wav, I’m sure.* 1 
Now, which of them was correct r Take your 



cated. 

249. — THE SAILOR'S PUZZLE. 

The sailor depicted in the illustration stated 
that he had since his boyhood been engaged in 
trading with a small vessel among some twenty 
little islands id the Pacific. He supplied the 
rough chart of which I have given a copy, and 
explained that the lines from island to island 
represented the only routes that he ever adopted. 
He always started from island A at the begin- 
ning of the season, and tjjen visited every island 
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once, &nd once only* finishing up his tour at i*hc j have determined to get as tar as some particular 
starting-point A. But he always pm off hi* ■ place, to include visits to such- and -such a town, 
visit to C as long as possible, b »« uuie reasons ’ b* try to see something of special* interest else- 
that I need not ent**r into Th- nuzzle is * ; where, and perhaps to try to look up an old 

discover bis *xact route, and Hu * can be done j friend at a spot that will not take y^u much 
with certainty. Take youi pencil and, starting | out of your way. Then you ho*, t to plan your 
at A, try to trace it out. If v *u write down | r *u*f so as to avoid bad v^ads, uninteresting 
the islands in the order in which you visit them I cuuntrv. and, if possible, the necessity of a 
— thus, for example, A, I, O, G, etc — you j nuuri* by the same way that you went. With 
can at once see if you have vi.-i.^d an island j a map before you, the interesting puzzle is 


twice or omitted any. Of r\ir$e. the c/nssing* | 
of the lines must he ignored -tha* 1 is. vou must ; 
continue your route direct, and y.m are no ; 
allowed to switch off at a crossing and pmo.-"! 1 
in another direction. 'There is no tiiek of Hus 


attacked and solved 1 will present a little 
pose: b ised in : ties.#* 

J give a rough map of a country — it is not 
n -r»*«»eary to say what particular country — the 
ciiclc- rf present in r town* arid th«* dotted hiv»s 


kind in the puzzle The sailor knew the best 1 the r.-iiw »vs connecting them Now there lived 


route. Can you and k ? 

250. — THE GRAND TOUR. 


| m H>* town vr.uk^d A a man wir> was bom 
| TiVre, and during Hj* j whole of his life bad never 
1 cr.r- 'eft hi* in: -v pjare from his youth up- 
) ward ' he had b*-*»n very industrious, sticking 


Or r K of the everyday puzzles of life is the work- j inccsvintlv to hi? trade, and had no desire whal- 


ing out of routes. If y ;u are taking a holiday I ever to n*am abroad. However, on attaining 
on your bicvcle, or a motor t 'ur, th^re always I his fiftieth birthday he decided + o ;.°c something 
arises the question of how you are to make the | of his country, and especially to pay a visit to 
best of your time and other resources. You • a very old friend living at the town marked Z. 
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Wbnt be proposed was this : th?* he would 
start from his borne. ente* ev#»rv ♦ own once and 
only once, and finish his vwrury at Z. As he 
made up hil mind to perform this grand tour 
by rail only, he found it rather a puzzle to work 


of the three houses. A, B, and C, without any 
pipe crossing another. Take your pencil and 



draw lines showing bow this should be done. 
You will soon find yourself landed in difficulties. 


ssa. — A PUZZT E FOR MOTORISTS. 

F*oht moton -t* drove to church one morning. 
Their respective bouses and churches, together 
with the nnltf t' jus available (the dotted lines), 
are shown { me went from his bouse A to his 



cuj bis route, but he at length succeeded in 
d“>iii(; so How did he manage it ? Do not 
forget that cvnv town has to be visited once, 
and not mere t nan once. 

331 — WATER, G AS. A VP ELECTRICITY 

There are some half-dozen puz/Jes, as old as 
the hills, that are perpetually cropping up, and 
*hcre is hard'v a morph in the v'*nr that doe* 
not bring inouiriec, as to their snluMnn. Occa- 
sionally one ot these, that one had thought was 
an extinct volcano, bursts into eruption in. a 
surprising manner i hav*» received *n extraor- 
dinary number of letters respecting the ancient 
przzb that I have called “Water, Gas, and 
Electricity/’ It is much older than electric 
lighting, or even gas, but the new dress brings 
it up to date. The puzzle is to lay on water, 
gas, and electricity, from W, Q t and E, to each 


church A, another trom hi* house B to his church 
B, another from C to C, and so on, but it was 
afterwards found that no driver ever crossed 
the track of another car. Take your pencil and 
try to trace out their various routes. 

253. — A BANK HOLIDAY PUZZLE. 

Two friends were spending their bank holiday 
on a cycling trip. Slopping lor a rest at a vil- 
lage inn, they consulted a route map, which is 
| represented in our illustration in an exceedingly 
j simplified f >rm, for the puzzle is interesting 
! enough without all the original complexities. 
They started from the town m the top left- 
hand corner marked A. It will be seen that 
there are one hundied and twenty such towns, 
all connected by straight roads. Now they dis- 
covered that there are exactly 1,365 different 
routes by which they may reach their destina* 
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O i course, if you find that there are more l^ter tf> Mttr. You may go in aify direction, 

than 1,365 di decent routes to a town it caun-t backwards or forwards. Of course you are not 

be the right one. allowed to miss letters — that is to say, if you 

j come to a letter vou must use it. 

356, — THE DIAMOND PUZZLE. 

Fn tmw many different ways ma* the word 
DIAMOND tx? r*ad m the a r; ingejnent shown ? 
You may start wherever you like at a D and 
go up or down, hack waidf or forwards, in and 
out, in any direction you like, so long as you 


In the above diagram the circles represent 
towns and the lines good roads. In iust how 
many different ways can a motorist, ’starting ■% 

from London (marked with an L), make a (our . F) 7 

of all these towns, visiting every town once, and 
only once, on a tour, ana always coming bark 
to London on the last ride ? The exact reverse 
of any route is not counted as different, 

always pass from ^ne letter to another that 
255, THE LEVEL PUZZLE, adjoins if. How many wavs aie there? 

This is a simple counting puzzlft. Inhowmanv j 57 .— THE DEIFIED FIV7.LB. 

different ways can you spell out the word 

LEVEL by placing the point of your pencil In bow many different ways may the word 
on an L and then pasayig along the lines from DEIFIED be re3d in this a rangement under 



254*— THE MOTOR-CAR TOUR. 
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and promised that she would be his if he could 
tell her correctly in how many different ways 
it was possible to spell out her name, always 
passing from oae letter to another that was 
idjac^ni. Diagonal steps are here allowed. 

J Whether she did this merely to tease him or to 
test hia cleverness is not recorded, but 'it is 
satisfactory to know that he succeeded. Would 
von have I>een equally successful ? Take your 
pencil and try. You may start from any of the 
H’s and go backwards or forwards and in any 
di lection, so long as all the letters in a spelling 
are adjoining one another. How many ways 
are there, no two exactly alike ? 

2 txi, — THE HONEYCOMB PUZZLE. 


the same conditions as in the last puzzle, with 
the addition that von can use any letters twice 
in the same reading ? 

258, — THE VOTERS’ PUZZLE. 


„ K 
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Here i< a little puzzle with the simplest possible 
conditions. Place the point of your pencil on 
a letter in one of the cells of the honeycomb, 
and trace out a very familiar proverb by passing 
always flora a cell to one that is contiguous to 
it. If you take the right route you will have 
visited every cell once, and only once. Hie 
puzzle is much easier than it looks. 


Here we have, perhaps, the most interesting 
form of the puzzle. In how many different ways 
can you read the political injunction, “ RISE 
TO VOTE, SUV* under the same conditions 
as before? In this case every reading of the 
palindrome requires the use of the central V as 
the middle letter, 

359 — HANNAH’S PUZZLE. 

A man was in love with a young lady whose 
Christian name was Hannah. When he asked 
her to be his wife she wrote down the fetters 
of hei name in this manner : — 


261.— 1 THE MONK AND THE BRIDGES. 

In this case I give a rough plan of a river with 
an island and five bridges. On one side of the 
rivei is a monastery, and on the other side is 
seen a monk in the foreground Now. the monk 
hiis decided that he will cioss every bridge once, 
and only once, on his return to the monastery. 
This is, of course, quite eoiry to do, but on the 
way he thought to himself, “ I wonder how 
many different routes theie are from which 1 
might nave selected.” Could you have told 
i him ? That is the puzzle. Take your pencil 
I and trace out a route that will take you once 
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over all the five bridges. Then trace nut a , the difficulty is twofold , you have to avoid 
second route, then a third, and see if you can ! druynung routes on the one hand aDd counting 
count all the variations. You will find that | the same mutes more than once on the other. 


COMBINATION AND GROUP PROBLEMS. 


“ A combination and a form indeed.” 

HamUt, iii. 4. 

Various puzzles in this class might be termed 
problems in the “ geometry of situation,” but 
their solution really depends on the theory 
of combinations which, in its turn, is derived 
directly from the theory of permutation* It 
has seemed convenient to include here certain 
group puzzles and enumerations that might, 
perhaps, with equal reason have been placed 
elsewhere ; but readers are again asked noi to 
be too critical about the classification, which 
is very difficult and arbitrary. A? I have in- 
cluded my problem of “ The Round T able ” 
(No. 273), perhaps a few remarks on anolner 
well-known problem of the sane class, kn^wn 
by the French as La ProblGinc des? Mcnages, 
may be interesting If n mairied ladies aie 
seated at a round table in any determined aider, 
in how many different ways mav their n hus 
bands be placed so that every man is between 
two ladies but uever next to his owl wift ? 

This difficult problem was first solved by 
Laisant, and the method shown in tb* following 
table is due to Moreau ; — 


402 


5 

3 

13 

6 

*3 

80 

7 

83 

579 

S 

592 

4738 

9 

4821 

4338; 

xo 

439 n 

439792 


j *1 h« hr st column shows the number of married 
‘ couples The numbers in the second column 
[art* obtained in Ihi? way: 5x3+0-2 = 13; 
1^13 + 3 + 2*. 83s 7 x 83 + 13 -2 - 592 ; 8 X592 
+ 83 + 2 = 4821 ; and so on Find all the num- 
bers, except 2, in the table, and the method will 
W* evident. It will be noted that the 2 is sub- 
t: icted when the first number (the number of 
couples* is odd and added wbrt> that num- 
ber is even. The numbers in the third column 
are obtained thus : 13 - o» 13 ; 83 - 31=80; 
S92 - 13 «- 579 , 4821 - 83 4738 ; and so on. 

Tee numbers in thi*. last column give the re 
quued solutions I bus. four husbands may bo 
seated in two ways, five 1 usbands may be placed 
in thirteen ways, iutd six husbands in eighty 
ways. 

The followinp method, by Lucas, will show 
the remarkable wav m which chessboard anal- 
ysis may lw applied to the solution of a cir- 
cular problem of tin* kind Divide a square 
nit^ thirty-*- ix cells, six by six, and strike out 
all the cells in the long diagonal from the 
bottom left hand corner 10 the top right-hand 
comer, also the five cells in the diagonal next 
above it and the cell in the bottom right-hand 
corner. The answer for =nx couples will be the 
same as the number of ways iri which you can 
place six rooks I nut using the cancelled cells) 
so that no rook shall ever attacK another rook. 
It will be found that the six rooks mav be 
placed in eighty different ways, which agrees 
with the above table. 
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1 6a— THOSE FIFTEEN SHEEP. 

A certain cyclopaedia has the following curious 
problem, I am told : “ Place fifteen sheep in 
four pens so that there shall be the same number 
of sheep in each pen.” No answer whatever 
is vouchsafed, so I thought I would investigate 
the matter. I saw that in dealing with apples 
or bricks the thing would appear to be quite 
impossible, since four tiAes any number must 
be an even number, while fifteen is* an odd num- 
ber. I thought, therefore, that there must be 
some .quality peculiar to the sheep that w.i# not 
generally known. So I decided to interview 
some farmers on the subject. The first one 
pointed out that if we put one pen inside an- 


26 $. — KING ARTHUR'S KNIGHTS. 

King Arthur sat at the Round Table on three 
successive evenings with his knights — Beleobus, 
Caradoc, Driam, Eric, Floll, and Galahad — but 
on no occasion did any person have as his 
neighbour one who had before sat next to him. 
On the first evening they sat in alphabetical 
order round the table. But afterwards King 
Arthur arranged the two uext sittings so that 
he might hive Beleobus as near to him as 
possible and Galahad as far away from him as 
could be managed How did he seat the knights 
to the best advantage, remembering tfiat rule 
that no knight may have the same neighbour 
twice ? 



other, like the rings of a target, and placed all 
‘rheep in the smallest pen, it would be all right. 
But I objected to this, because you admittedly 
•place all the sheep in one pen, not m four pens. 
The second man said that if I placed four sheep 
in each of three pens and three sheep in the last 
pen (that is fifteen sheep in all), and one of the 
ewes in the last p»m had a lamb during the 
night, there would be the same number in each 
r>en in the morning. This also failed to satisfy 
me. 

The third farmer said, *‘ I’ve got four hurdle 
pens down in one of my fields, and a small tl->ck 
pf wethers, so if you will just step down wrlh 
me I will show you how it is done.” The 
illustration depicts mv friend as he is about to i 
demonstrate the matter to me. His lucid ex- 1 
planation was evidently that which was in the 
mind of the writer of the. article in the cyclo- 
paedia. What was it ? Can you place those 
fifteen sheep ? 


264 — THE CITY LUNCHEONS. 

Twelve men connected with a large firm in 
the City of London sit down to luncheon to- 
gether every day in the same room. The tables 
are small ones that only accommodate two 
persons at the same time Can you show how 
these twelve men may lunch together on eleven 
days n pairs, so that no two of them shall ever 
sit twice together ? IV e will represent the men 
by the first twelve letters of the alphabet, and 
suppose the fust day's pairing to be as follows — 

(A (C V) (E F) (G H) (I J) (K L). 

Then give any pairing you like for the next 
day, say— 

(A C) (B D) (E G) (F H) (I K) (J L), 

and so on, until you have completed your 
eleven lines, with no pair ever occurring twice. 
There are a good many different arrangements 
possible. Try to find (^pe of them. 
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*65.— A PUZZLE FOR 7 A*tD-PLAYERS. 

Twelve members of a c/o/. irraigml to play 
bridge together on. eleven evenings, but no 
player was ever to have the same partner more 
than once, or the same op r * ^nent more than 
twice. Can you draw up . scheme showing how 
they may all sit down at three tables every 
•‘■veiling ? Call the twelve players by the first 
twelve letters of the alphabet and try to group 
them. 

266.— A TENNIS TOURNAMENT. 

Four married couples played a “mixed double ” 
tennis tournament, a man and a lady always 
playing against a man and a lady But no 
person ever played with or against any other 
person more than once Can you show how 
they all could have pliv«d together in the two 
courts on three successive davs ? This is a 
little puzzle of a quite practical kind, and it is 
just perplexing enough to be interesting. 

267. — THE WRONG HATS, 

“ One of the most perplexing things 1 have come 
across lately,” said Mr. Wilson, is this. Eight 
men had been dining not wisely but too well at 
a certain London restaurant. They weie the 
last to leave, but not one man was m a condition 
to identify his own hat. Now, considering that 
they took their hats at random, what are the 
chances that every man took a hat that did not 
belong to him 7 ” 

“ The first thing,” said Mr. Waterson, “ is to 
see in how many different ways th<- eight hats ! 
could be taken.” j 

“That is quite easy,” Mr. Stubbs explained, j 
“ Multiply together the numbers, 1, 2, 3, 4, 5, 0, | 
7, and S. Let me see— half a minute — yes ; 1 
there are 40,320 different wavs ” J 

“ Now all you’ve got to do is *0 see in how ; 
many of these cases no man has his own hat,” j 
said Mr. Wateison. . , 

“ Thank you, I’m not taking any,” said Mr. • 
Packhurst. “I don’t envy the man who at- j 
tempts the task of writing out all those forty- : 
thousand-odd cases and then picking out the I 
ones he wants.” * 

They all agreed that life is not long enough foi 
that sort of amusement ; and as nobody saw 
any other way of getting at the answer, the 
matter was postponed indefinitely. Can you 
solve the puzzle ? 

268.— THE PEAL OF BELLS. 

A correspondent, who is apparently much 
interested in campanology, ask* me bow he is 
to construct what he calls a true and correct ” 
peal for four bells. He says that every possible 
permutation of the four bells must be rung 
once, and once only. He adds that no bell 
must move more than one place at a time, that 
no bell must make more than two successive 
strokes in either the first or the last place, and 
that the last change must be able to pass into 
the first. These fantastic conditions will be 


f found to be observed in the little peel for three 
! bells, as follows : — 

12 3 
213 

2 3 1 
321 

3 x a 
13a 

How are we to give hfm a correct solution for 
his four bells t 

269. — THREE MEN IN A BOAT. . 

A certain generous London manufacturer gives 
his workmen every year a week’s holiday at the 
seaside at his own expense. One year fifteen 
of his men paid a visit to Herne Bay. On the 
morning of their depaiture from London they 
were addressed by their employer, who ex- 
pressed the hope that they would have a very 
pleasant time. 

“ I have been given to understand,” he added, 
“ that some of you fellows are very fond of row- 
ing, so I propose on this occasion to provide you 
with this recreation, and at the same time give 
you an amusing little puzzle to solve. During 
the seven days that you are at Herne Bay every 
one of you will go out every day at the same 
timp for a row, but there must always be three 
men in a boat and no more. No two men may 
ever go out m a boat together more than once, 
and no man is allowed to go out twice in the 
same boat. If you can manage to do this, and 
use as few different boats as possible, you may 
charge the firm with the expense.” 

On** of the men tells me that the experience 
h** gamed in such matters soon enabled 
him to w irk out the answer to the entire satis- 
faction of theraselveA and their employer. But 
the amusing part of the thmg is that they never 
really solved the little mystery. I find their 
method to have been quite incorrect, and I 
think it will amuse my readers to discover how 
the men should have been placed in the boats. 
As their names happen to have be?n Andrews, 
Baker, Carter, Danbv, Edwards, Frith, Gay, 
Hart, Isaacs, Jackson, Kent, Lang, Mason, 
Napper, and Onslow, we can call them by their 
initials and write out the five groups for each of 
the seven days in the following simple way : — 

12 3 4 5 

First Day: (ABC) (DEF) (GHI) (JKL) (MNO). 

The men within each pair of brackets are here 
seen to be in the same boat, and therefore A 
can never go out with B or with C again, and C 
can never go out again with B. The same 
applies to the other four boats. The figures 
show the number on the boat, so that A, B, or 
C, *for example, can never go out in boat No. x 
again. 

270.— THE GLASS BALLS. 

A number of clever marksmen were staying at 
a country house, and the host, to provide a 
little amusement, suspended strings of glass 
balls, as shown in the illustration, to be fired 
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at. After they had all put their skill to a J K, L, M, N, and O, and with them form thirty - 
sufficient test, somebody asked the following I five groups of three letters so that the corn- 
question : “ What is the total number of differ- j binations should include the greatest number 
ent ways in which these sixteen balls may be possible of common English words. No two 
broken, if we must always break the lowest letters may apnear together in a group more 
ball that remains on any string ? " Thus, one than once. Thus, A and L having been to- 
way would be to break all the four balls or* gether in ALE, must never be found together 
each string in succession, taking the string* again ; nor may A appear again in a group with 
from left to right. Another would be to break E, nor L with E. These conditions will be 
all the fourth balls on the four strings first, then ■ found complied with in the above solution, and 



break the three remaining on the first string, I the number of words formed is twenty-one. 
then take the balls on the three other strings , V.;i«v persons have since tried hard to beat 
alternately from right to left, and so on. There tots number, bn' far have not succeeded, 
is such a vast'number of different wavs (since j More than thirty-five combinations of the 
every little variation of order makes a different , fifteen letters cann.it he fcimed within the con- 
way) that one is apt to be at first impressed by j d it ions. Theoretically, theie cannot possibly 
the great difficulty of the problem. Yet it is j be more than twerAy-thiee words formed, be- 
really quite simple when once you have hit on cause only tins number of combinations is pos- 
the proper method of attacking it. How many ; sible with a vowe .1 or vowels in each. And as 

different ways are there ? j no English word can be formed from three of 

j the given vowel* (A, F., I, and O), we must 

2*"z, FIFTEEN LETTER PUZZLE. reduce the number of possible words to twenty- 

' J * two. This is correct theoretically, but practi- 

ALE FOE HOD TJGN tally that twen tv-second word cannot be got 

CAB HEN JOG KKM in. ' If JEK, shown above, were a word it 

HAG GEM MOB BFH would be all right ; but it is not, and no amount 

FAN KIN JEK DEL of juggling with the other letters has resulted 

JAM HIM GCL LjH in a better answer tbao th* one shown. I 

AID JIB FCJ NJf) • | should sav tnat proper nouns and abbrevia- 
OAK FIG HCK MLN tions, such as Joe, Jim, Alf, Hal, Flo, Ike, etc., 

BED OIL MCD ELK ! are disavowed. 

ICE CON DGK | Now, ir f e present puzzle is a variation of the 

| above. It is simplv t his : Instead of using the 
The above is the solution of a puzzle I gave in j fifteen letters given, the reader is allowed to 
TU-btis in the summer of 1896. It was required select any fifteen different letters of the alphabet 
to take the letters, A, B, C, D, E, F, G, H, I, J, | that he may prefer. Th^n construct thirty-five 
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groups in accordance with tbe conditions, and 
show as many good Engli* .’ words as possible. 

27a.— THE NINE SCHOOLBOYS 

This is a new and interesting companion puzzle 
to the “Fifteen School gilts ” (see solution of 
No. 260), and even in the simplest possible 
form in which I present it there are unques- 
tionable difficulties. Nine schoolboys walk out 
in triplets on the six week days so that no boy 
ever walks stcU by stde with any other boy 
more than once. How would you arrange 
them ? 

If we represent them by the first nine letters 
of the alphabet, they might be grouped on tbe 
first day as follows : — 

ABC 
D E F 

G H I 

Then A can never walk again side by side with 
B, or B with C, or D with E, and so on. But A 
can, of course, walk side by side with C. It is 
here not a question of being together in the 
same triplet, but of walking side by side it a 
triplet. Under these conditions they can walk 
out on six days ; under the “ Schoolgirls ” 

conditions they can only walk on four days. 

273.— THE ROUND TABLE. 

Seat the same n persons at a round table on 
— 2 - occasions so that no person shall 

ever have the same two neighbours twice. 
This is, of course, equivalent to saying that 
every person must sit once, and once only, 
between every possible pair. 


274.— THE MOUSE-TRAP PUZZLE. 



This is a modem version, with a difference, of 
an old puzzle of the same name. Number 
twenty-one cards, 1, 2, 3, etc., up to 21, and 
place them in a circle in the particular order 
shown in the illustration. These cards repre- 
sent mice. You start from any card, calling 
that card ” one,” and count, “ one, two, three," 


etc., in a clockwise direction, and when yottt 
count agrees with the number on the card, you 
have made a “ catch,” and you remove the 
card. Then start at the next card, calling that 
“ one,” and try again to make another " catch.” 
And so on. Supposing you start at 18, calling 
that card “ one,” your first “ catch ” will be 
19. Remove 19 and your next “ catch ” is 10. 
Remove 10 and your next “ catch ” is 1. Re- 
move the 1, ana if £ou count up to 21 (you 
must never go beyond), you cannot make an- 
other “ catch.” Now, the ideal is to " catch ” 
all the twenty-one mice, but this is not here 
possible, and if it were it would merely require 
twenty-one different trials, at the most, to suc- 
ceed. But the reader may make any two cards 
change places before he begins. Thus, you 
can change the 6 with the 2, or the 7 with the 
11, or any othei pair. This can be done in 
several ways so as to enable you to “ catch ” 
all the twenty-one mice, if you then start at 
the right place. You may never pass over a 
“ catch ” ; you must always remove the card 
and start afresh. 


275. — THE SIXTEEN SHEEP. 



Here is a new puzzle with matches and counters 
or coins. In the illustration the matches rep- 
resent hurdles and the counter® sheep. The 
sixteen hurdles on the outside, and the sheep, 
must be regarded as immovable ; the puzzle 
has to do entirely with the nine hurdles on the 
inside It will be seen that at present these 
tune hurdles enclose four groups of 8, 3, 3, and 
2 s ieep. The farmer requires to readjust some 
of the hurdles so as to enclose 6, 6, and 4 sheep. 
Can you do it by only replacing two hurdles ? 
Whcu you have succeeded, then try to do it by 
replacing three hurdles ; then four, five, six, 
and seven in succession. Of course, the hurdles 
must be legitimately laid on the dotted lines, 
and no such tricks are allowed as leaving un- 
connected ends of hurdles, or two hurdles placed 
ride by side, or merely making hurdles change 
places. In fact, the conditions are so simple 
that any farm labourer will understand if 
directly. 

276.— THE EIGHT VILLAS. 

In one of the outlying suburbs of London a 
man had a square plot of ground on which be 
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decided to build eight viffas, as shown in the 
illustration, with a common recreation ground 
in the middle. After the houses were com- 
pleted, and all or some of them let, he discovered 
that the number of occupants in the three houses 
forming a side of the square was in every case 
nine. He did not state how the occupant* were 
distributed, but I have shown by the numbers 
on the sides of the houses one way in which it 
might have happened. The puzzle is to dis- 


tumed round in front of a mirror, four other 
arrangements. All eight must be counted. 

*77.— COUNTER CROSSES. 

All that we need for thi« puzzle is nine counters, 
numbered i, s, 3, a, 5, 6, 7, and 9. It will be 
see-* that in the illustration A these are arranged 
so as t*. form a Greek cross, while in the case of 
R :hev fo r m 3 ha tin cross. In both cases the 
leader will hud that the sum of the numbers in 
the upright of the cross is the same as the sum 
of the numbers in the horizontal arm. It is 
quite easy to hit on such an arrangement by 
trial, but the problem is to discover in exactly 
how many different wavs it may be done in 
each case. Remember that reversals and re- 
flections dc not count as different. That is to 
sav, if you luir, this page round you get four 
arrangement? of the Greek cross, and if you 
turn it round again in front of a mirror you 
will get four rrvrc But these eight are all 
regarded as one a„>d the same. Now, how 
many different ways are there in each case ? 

?7£. — A DORMITORY PUZZLE. 

In a certain convent there were eight large dor- 
mi '«n one floor, approached by a spiral 

staircase in the centre, as shown in our plan. 
On an inspection one Monday by the abbess it 
was found that the south aspect was so much 
preferred that six times as many nuns slept on 
the south side as on each of the other three 
sides. She objected to this overcrowding, and 
ordered that it should he reduced. On Tues- 





cover the total number of ways in which all or 
ahy of the houses might be occupied, so that 
there should be cine persons on each side. In 
order that there may be no misunderstanding, 
I will explain that although B is what we call 
a reflection of A, these would count as two 
different arrangements, while C, if it is turned 
round, will give four arrangements ; and if 
Cl,9») 



| dav she found that five times as manv slept on 
{ the south side as on each of the other sides, 
j Again she complained. On Wednesday she 
| found four time* as many on the south side, on 

I Thursday thiee emit* a* many, and on Friday 
twice as many. Urging the nuns to further 
efforts, she was pleased to find on Saturday 
i that an equal number sl^pt on each of the four 
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sides of the house. What is the smallest num- 
ber of nuns there could have been, and how 
might they have arranged themselves on each 
of the six nights? No room may ever be 
unoccupied. 


value. So that the best quality wu numbered 
" i ” and the worst numbered “ ro,” and all 
the other numbers of graduating values. Now, 
the rule of Ahmed Assan, the merchant, was 
that he never put a barrel either beneath or 
to the right of one of value. The ar- 
rangement shown is, of course, the simplest 
way of complying with this condition. But 
there are many other way* — such, for. example, 
as this : — 

i* * 5 7 8 

3 4 6 q 10 

Herr, again, no barrel has a smaller number 
than i* self on its right or beneath it. The 
puzzle is to discover in how many different 
ways the merchant of Bagdad might have 
arranged his barrels in the two rows without 
breaking his rule. Can you count the number 
of ways ? 

280.— BUILDING THE TETRAHEDRON. 

I possess a tetrahedron, or triangular pyramid, 
formed of six sticks glued together as shown m 
the illustration. Can you count correctly the 
number of different ways in which these six 
sticks might have been stuck together so as to 
form the pyramid ? 



279-— the barrels of balsam. 

A merchant of Bagdad had ten barrels of 
precious balsam for sale. They were, numbered, 
and were arranged in two rows, one on top of 
the other, as shown in the picture. The smaller 
the number on the barrel, the greater was its 


Some friends worked at it together one even- 
ing, each person providing himself with six 
lucifer matches to aid his thoughts ; but it was 
found that no two results were the same. You 
see, if we remove one of the sticks and turn it 
round the other way, that will be a different 
pyramid. If we make two of the sticks change 
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places the result will again be different. But other side that is out of view is yellow), and 
remember that every pyramid may be made to then paint another in the order shown in Fig. 3, 

these are really both the same and count as one 
way. For if you tilt over No. 2 to the right it 
will so fall as to represent No. 3. The avoid- 
ance of repetitions of this kind is the real puzzle 
of the thing If a coloured pyramid cannot be 
placed so that it exactly resembles in its colours 
and their relative order another pyramid, then 
they are different. Remember that one way 
would be to colour all the four sides red, another 
to colour two sides green, and the remaining 
sides yellow and blue ; and so on. 

— THE ANTIQUARY’S CHAIN. 

An antiquary possessed a number of curious 
chi links, which he look to a blacksmith, and 
told him to jom together to form one straight 
j piece nf chain, with the sole condition that the 
two circular links were not to be together. 
The following illusti«tion shows the appearance 
1 of the chain and the form of each link. Now, 
stand on eitbw of it* four sides without bein? a j ™PP<**« the owner * hould ,e P ara " ‘he links 
different one. How many ways are there alto- ( 
gether ? j 

981.— FAINTING A PYRAMID. j 

This puzzle concerns the painting of th* four J 
sides of a tetrahedron, or triangular pyramid, j 
If you cut out a piece of cardboard of tb^ tri- 1 
angular shape shown in Fig. i, and then cut half 
through along the dotted lines, it will fold up ! 
and form a perfect triangular pyramid. And 1 
I would first remind my readers that the pi i- i 
mary colours of the solar spectrum are seven — 1 
violet, indigo, blue, green, yellow, orange, and j again, and then take them to another smith 
red. When I was a child I was taught to re- j and repeat his former instructions exactly, what 
member these by the ungainly word formed bv j are the chances ag linst *he links being put to- 
the initials of the colours, “ Vibgyor.” | gether exactly as they were l>y the first man ? 





Ip how many different ways may the tri- | 
angular pyramid be coloured, using in everv 
case one, two, three, or four colours of the s >laT 
spectrum ? Of course a side can only receive 
a single colour, and no side can be left uncoi- 
oured. But there is one point that I must 
niake quite clear. The four sides are not to be 
regarded as individually distinct. That is to 
say, if you paint your pyramid as shown in 
Fig. 2 (where the bottom side is green and the 


Remember that every successive link can be 
joined on t» » another in one of two ways, just 
as vnu can put a ring on your finger in two ways, 
or link your forefingers and thumbs in two ways. 

283.— THE FIFTEEN DOMINOES. 

In this case we do not use the complete set of 
twenty-eight dominoes to be found in the ordi- 
nary box. We dispensefvith all those dominoes 
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that have a five or a sis on them and limit 
ourselves to the fifteen t ! .at remain, where the 
double-four i? the highest. 

In how many different ways may the fifteen 
dominoes be arranged in a straight line in ac- 
cordance with the simple rule of the game that 
a number must always be placed against a 
similar number — that is, a foui against a four, a 
blank against a blank, and so on ? Lett to 
right ana right to left of the same arrangement 
are to be counted as two different ways. 


, 2*4. — THE CROSS TARGET. 



In the illustration we have a somewhat curious 
target designed by an eccentric sharpshooter. 
His idea was that in ordei to score you must 
hit four circles in as manv shots so that those 
fouT shots shall form a square. It will be seen 
by the results recorded on the target that two 
attempts have been successful. The first man 
hit the four circles at the top of the cross, and 
thus formed his square. The second man in- 
tended to hit the four in the bottom arm, but 
his second shot, on the left, went too high. 
This compelled him to complete his four \n a 
different wav than he intended It will thus 
be seen that though it is immaterial which 
circle you hit at the first shot, the second shot 
may commit you to a definite procedure if you 
are to get your square. Now, the puzzle i? to 
say in just how many different ways it is pos- 
sible to form a squaie on the target with four 
shots. 


285. — THE FOUR POSTAGE STAMPS. 

“ It is as easy as counting,’* is an expression one 
sometimes hears. But mere counting may be 
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puzzling at tones. Take the following simple 
example. Suppose vou have just bought twelve 
postage stamps, in this form — three by four — 
and a friend asks you to oblige him with four 
stamps, all joined together — no stamp hanging 
on by a mere comer. In how many different 
wavs is it possible for you to tear off those four 
stamps ? Von see, 3'ou can giv^him 1,2,3, 
or s\ 3, f., 7, or r, 2, 3, 6, or 1, 2, 3*7, or 2, 3, x, 8, 
and so on. Can yon count the number of differ- 
ent wavs m which those four stamps might be 
delivered ? There are not many more than fifty 
ways, so it is not a big count. Can you get the 
exact number ? 

286.— PAINTING THE DIE. 

In how many different ways may the numbers 
on a single die be marked, with the only condi- 
tion that the. 1 and 6, the 2 and 5, and the 3 and 
4 must be on opposite sides ? It is a simple 
enough question, and yet it will puzzle a good 
many people. 

,H7 — AN 'ACROSTIC PUZZLE. 

In the making or solving of double acrostics, 
has it ever occurred to you to consider the 
variety and limitation of the pair of initial 
and final letters available for cross words ? 
You mar have to find a word beginning with 
A and ending with R, or A and C, or A and D, 
and so on. Some combinations are obviously 
impossible — mch, for example, as those with 
Q at the end. But let us assume that a good 
English word can be found for every case. 
Then bow many possible pail's of letters are 
available ? 


CHESSBOARD PROBLEMS. 


“ You and I will goc to the ches«e." j 
Greene’s G :oatsirorth of Wit. 

During a heavy gale a chimnev-not was hurled 
through the air, and crashed upon the pavement 
just in front of a pedestrian. He quite calmly 
said, “ I have no use for it : I do not smoke.” 
Some readers, when thev happen to see a puzzle 
represented pn a chessboard with chess pieces, 
are apt to make the equally inconsequent re- 
mark, “ 1 have no uy» for it 1 I do not play 


chess.” This is largely a result of the common, 
but erroneous, notion that the ordinary chess 
puzzle with winch we are familiar in the press 
(dignified, for some reason, with the name 
“ problem ”) has a vital connection with the 
game of cb^ss itself. But there is no condition 
in the game that you shall checkmate yout 
opponent in two moves, in three moves, or in 
four moves, while the majority of the positions 
given in these puzzles are such that one playei 
I would have so great a superiority in pieces that 
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the other would have resigned before the situa- j 
tions were reached. And the solving of them 
helps you but little, and that quite indirectly, ' 
in playing the game, it being well known that, 
as a rule, the best “ chess problemists ” are 
indifferent players, and via vers*. Occasion- 
ally a man will be found strong on both subjects, 
but he is the exception to the rule 

Yet the simple chequered board and the 
characteristic moves of the pieces lend them- 
selves in a very remarkable manner to the de- 
vising of the most entertaining puzzles. There 
is room for such infinite variety that the true 
puzzle lover cannot afford to neglect them. It 
was with a view to securing the interest of 
readers who are frightened off by the mer*» 
presentation of a chessboard that so many 

S uzzles of this class were originally published 
y me in various fanciful drosses. Some of 
these posers I still retain in their disguised j 
form ; others I have translated into terms of 
the chessboard. In the majority of cases the 
reader will not need any knowledge whatever 
of chess, but I have thought it best to assumr 
throughout <hat he is acquainted with the 
terminology, the moves, and the notation #f 
the game. 

I Urst deal with a few questions affecting the 
chessboard itself; then with certain statical 
puzzles relating to the Rook, the Bishop, tb* 
Queen, and the Knight in turn ; then dynamical 
puzzles with the pieces in the same order ; and, 
finally, with some miscellaneous puzzles on the 
chessboard. It is hoped that the formulas and 
tables given at the end o* the statical puzzles 
will be of interest, as they are, i or the most 
part, published for the first time. 


THE CHESSBOARD. j 

•* Good company’s a chessboard.” 

Byron’s Don Juan , xiii. 89. 

A chessboard is essentially a square plane 
divided into sixty -four smaller square?, by 
straight lines at right angles. Originally it 1 
was not chequered (tha* is, made with its rows j 
and columns alternately black and white, or ot 
any other two colours), and this improvement 
was introduced merely to help the eye in actual 
play. The utility of the chequers is unques- 
tionable. For example, it facilitates the opera- 
tion of the bishops, enabling us to see at *he 
merest glance that our king or pawns on black 
squares are not open to attack from an oppo- 
nent’s bishop running on the white diagonals. 
Yet the chequering of the board is not essential 
to the game of chess. Also, when we are pro- 
pounding puzzles on the chessboard, it Is often 
well to remember that additional interest may j 
result from “ generalizing ” for boards contain- \ 
iag any number of squares, or from liroiting 
ourselves to some particular chequered arrange- 
ment, not necessarily a square. We will give 
a few puzzles dealing with chequered boards m 
this general way. 


188 — CHEQUERED BOARD DIVISIONS. 

I kzcentt.y asked myself the question : In how 
many different ways mav a chessboard be di- 
vided into fwo parts of the same ri?e and shape 
by nits along the imes dividing 'he squares ? 
The problem soon proved to be both fascinating 
and bristling with difficulties I present it m 
a simplified form, taking a board of smaller 
dimensions. 

It is obvious that a board of four squares 
can only be so divided in ont way — by a straight 
cut down the centre— because we shall not count 
reversals and reflections as different. . In the 
case of a board of sixteen square* — four by 
four— there are Just six different ways. I have 
given all these in the diagram, and the reader 




will not find any others. Now, take the larger 
board of thirty-six squa'es. find try to discover 
in how m'Ar y way* if may be cat into two parts 
of the same size and tlwp-. 

289 — LIONS \SD CROWNS. 

Tkf voting lady id the illustration Is confronted 
with a little cut ting -out difficulty in which the 
reader may be glad to assist h*»T. She wishes, 
for s owe rftasQu tba^ *he has not ennunum- 
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cated to me, to cut that square piece of valuable 
material into four parts, all exactly the sjroe 
size and shape, but it is Imj r rtant that every 
piece shall contain a lion and \ crown. As she 



insists that the cuts can only be made along the 
lines dividing the squares, *he is considerably 
perplexed to find out how it is to be done. Can 
you show her the way ? There is only one pos- 
sible method of cutting the stuff. 

290.— BOARDS WITH AN ODD NUMBER 

OF SQUARES. 

We will here consider th* question of those 
boards that contain an odd number of squares. 
We will suppose that the central square is first 
cut out, so as to leave an even number of squares 
for division. Now, it is obvious that a square 
three by three can only be divided m one wav, as 
shown in Fig i. It will be seen that the pieces 
A and B are of the same size and shape, ami that 
any other way of cutting would only produce the 
same shaped pieces, so remember that these vari- 
ations arc not counted as different ways The 
puzzle I propose is to cut the board five by five 
(Fig. 2) into two pieces, of the tame size and 



ifcape In as many different ways as possible. I 
; have shown in the illustration one way of doing 
j it. How many different wavs are there alto- 
j get her ? A piece which when turned over 
| resembles another piece is not considered to be 
} ji a different shape 

201.— THE GRAND LAMA’S PROBLEM. 

; Once upon a time there was a Grar^? Lama who 
had a chessboard made of pure gold, magnifi- 
: cently engraved, and, of course, of great value. 
Every year a tournament was held at Lhasta 
‘ among the priests, and whenever any one beat 
the Grand Lama it was considered a great 
; honour, and his name was inscribed on the each 
of the board, and a costW jewel in the par- 
ticular square on which the checkmate had hewn 
given After fids sovereign pontiff had be-u 
detected on fern* oeca^ona h- died — possibly 
i o i ( hugnn. 

j , Now the new Gran ; Lama was an inferior 
| cb— ■ w-plj y«T, and preferred other forms of inno- 
cent amusement, such a* cutting off people’s 
tv-ads § r ' he disoofuagrd chess as c degrading 
tarn*, that did not improve either the mind or 
the morals, and abolished Jhe tournament sum- 



had had the effrontery to play better than a 
Grand Lama, and addressed them as follows : 
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“ Miserable and heathenish men, calling ^your- 
selves priests ! Know ye not that to lay claim 
to a capacitv to do anything better than my 
predecessor is a capital offence ? Take that 
chessboard and, before day dawns upon the 
torture chamber, cut it into four equal parts of 
the same shape, each containing sixteen perfect 
squares, with one of the gems in each part ! 
If in this -you fail, then fhall other sports be 
devised for your special delectation. Go ! " 
The four priests succeeded in their apparently 
hopeless task. Can you show how the board 
may be divided into four equal parts, each 
of exactly the same shape, by cuts along the 
Hues dividing the squares, each part to contain 
one of the gems ? 


39a. — THE ABBOT'S WINDOW. 



Once upon a time the Lord Abbot of St. Ed- 
mondsbury, in consequence of " devotions too 
strong for his head," fell sick and was unable 
to leave his bed. As he lay awake, tossing his 
bead restlessly from side to side, the attentive 
monks’ noticed that something was disturbing 
his mind; but nobody dared ask what it night 
be, for the abbot was of a stern disposition, 
and never would brook inquisitiveness. Sud- 
denly he called for Father John, and that 
venerable monk was soon at the bedside. 


I no love for the things that are odd ? Look 

there ! " 

| The Abbot pointed to the large dormitory 
1 window, of which I give a sketch. The monk 
I looked, and was perplexed. 

I “ Dost thou not see that the sixty-four lights 
add up an even number vertically and hori- 
zontally, but that all the diagonal lines, except 
fourteen are of a number that is odd ? Why 
is this ? " 

" Of a truth, my Lord Abbot, it is of the ver> 
nature of things, and cannot be changed." 

44 Nay, but It shall be changed. I command 
thee that certain of the lights be closed thfs day, 
$0 that every line shall have an even number 
of lights. Sec thou that this be done without 
delay, lest the cellars he locked up for a month 
and other grievous trouble* befall thee, 1 ’ 

Father John was at his wits' end, but after 
consultation with one who was learned in strange 
mysteries, a wav was found to satisfy the whim 
of the Lord Abbot. Which lights were blocked 
up, so that 'Eofe wuieh remained added up an 
even number m every line horizontally, verti- 
cally, and dig finally, while the least possible 
obstruction oi light was caused ? 

sgy — THE CHINESE CHESSBOARD. 

Into bow large a number of different pieces may 
the chessboard be cut fbv cuts along the lines 
only), no two nieces being exactly alike ? Re- 
mecub-/ that the arrangement of black and 
white constitute? a different*. Thus, a single 
black square will be different from a single 
white square, a row of thiee containing two 
white squares will d’ffe^ rr^m a row of three 
con tarring two black, and su on. If two pieces 
cannot b* placed on the table so as to be ex- 
actly alike, they count as different. And as 
the back of th* board is plain, th» pieces cannot 
lv turned ovf'. 

— THE CHESSBOARD SENTENCE. 

T onck set mvvrif the amusing task of so dis- 
sf*c*mr: ?a ordinary chessboard mto letters of 
•he alphabet that they w< uld form a complete 
j sentence It will be seen from the illustration 
I that the oiecor assembled give the sentence, 
j 44 CUT THY LIFE," with the stops between." 
I The ideal sentence would, of course,, have only 



44 Father John," said the Abbot, " dost thou i one full “fop, bur tb.it l did nut succeed in 

know that I came into this wicked world on a obtaining 

Christmas Even '* " The sentence an appeal to the transgressor 

The monk nodded assent. to cut fumself adrift fn».n tne evil life he is 

"And have I not often told thee that, living. \.an you fit these peaces together to 

having been bom on Christmas Even, I have form a perfect cce^sboard i 


% 
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STATICAL CHESS PUZZLES, 

M They also serve who on ! y *tand and waf'. B ' 

Mtlton 

393. — THE V.V P > ROOKS 

Trprrr r"?7 rT'~ r 

ixx ix-j 


| the ropks on the other diagonal will count as 
| different, and similarly with other repetitions 
obtained by turning this board round. 

so* -THE FOUK UONS. 

1 ns puzzle is to find in how many different ways 
the four lions may be placed so that th*re shall 
never be more, than -one lion In an.y row or 
column. Mere reversals and reflections will not 
count a? different. Thus, regarding the ex- 
am; le given, if we place the lions m the other 
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j d^g^nai, it will be. considered the same arrange* 
; meet. For if you hold the second arrangement 
| in front of a minor or give it a quarter turn, 
j voj merely get the first arrangement. Jt is a 
• sjicnle little puizle, but requires a certain 
a mm ml of csrefuJ consideration. 

a 97. — BISHOPS — UNGUARDED. 

Place a* few bishop* as possible on an ordinary 
► hej-shoard so that every square of the board 
fbai) he cither "crupird or attacked. It will be 
seen that the : jok has more scope than the 
) bWif'p : for wherever you place the formcr.it 
I will *lwavs attack fom teen other squares ; where- 
I as the latter will attack seven., nine, eleven, or 


It will be seen in the first diagram that every 
square on the board is either occupied or at- 
tacked by a rook, and that every took *s 
'* guarded *' (if they were alternately black and 
white rooks we should say " attacked ’*) by 
another rook. Placing the eight rooks on any 
row or file obviously will have the same effect , 
In diagram a every square is agam either occu- 
pied or attacked, but in this ease every rook is 
unguarded. Now, m how manv niffeient ways 
can you so place the eight rooks on the hoard 
that every square shall be occupied or attacked 
and no rook cvei guarded by another ? I do 
not wish to go into the question of reversals 
and reflections on this f ccaeicn, so that placing 


j thirteen squares, according to the position of 
i tiV„- diagonal on which it is placed. And it is well 
[ here to state tba* when we speak of “diagonals** 

, in connection with the chessboard, we do not 
\ limit ourselves to the two long diagonals from 
; corner to corner, but include all the shorter lines 
< that are p<.ir;vV J to these To prevent misunder- 
standing on fuiuie occasions, it will be well for 
the reader to note caretuUy this fact, 

2q8. — BISHOPS — GUARDED. 

Now, how many bishops are necessary in order 
that every square shall be eitht; occupied or 
attacked, and every bishop guarded by another 
bishop ? And how may they be placed f 
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399. — BISHOPS IN CONVOCATION. 



Tkf greater number o* bishop? that r.&v to* 
placed at the same ijm* ©r> ;hr cbossbocrd, 
without any bishop attacking another, is four- 
teen. 1 show, in diagram, the simplest wsy »/ 
doing this. In fact, on a square cfceauared 
board of any aumbei of squares the gieatee* 
number of bishop* tbit can be placed mihoa 1 
attack is always two Jezr than. twice the number 
of squares on the side. It is an Interesting 
puztl# to discover in p-'tt how many different 
ways the fourteen bishops may be so placed 
without unit’.; a I attack I shall give an ex 
ceedrngly sinirte rule for dstennin'ng the num- 
ber id ways for a square chequered board of any 
iD.uirj.ber of squares. 


she still attacks twenty -one squares. Eight 
queens may be placed oc the board so that no 
queen attacks another, and tt h an old puzzle 
(first proposed by Natick in 1850, and it has 
quite a lit tie literature ©f its own) to discover 
»n just how man? diifeient wave this may be 
done I show one way In the diagram, and 
lb«r» *** in all ’waive of these fun da man tally 
| different wav*.. These twelve produce ninety- 
1 two ways if wr regard reversals and reflections 
i a* different. Tbe diarram is in a way a syn> 

| metrical arrangement. Jf you turn the page 
upside down, It will reproduce itself exactly; 
but if you look at it with one of the* othfer sides 
at the bottom, yon get another way that is not 
identical. Then if you reflect these two ways 
in * Ferrer you get two more ways. Now, all 
the other eleven solutions are non -symmetrical, 
and thereto:* each of them may be presented 
in eight way* by these reversals and reflections. 
It w:il thus be sten wbv the twelve funda- 
j menially <Uffe T *.nt solutions produce only 
t ninety* two arrangement*, ** T have said, and 
I not ninety six > as would happen if all twelve 
w*k* non -symmetrical. It is well to have a 
• dear undemanding on the matter of reversals 
and : effect iopr when dealing with pussies on 
the chessboard 

Can the 'eader place the eight queens on the 
beard so that no* quee" shau attack another 
, and sc< that no three queers shall be in a straight 
j bee iis any oblique Erection ? Another glance 
al the diagram **!]] show that this arrangement 
wiE .lot answer the conditions, for in the two 
direcUor.s indicated by the dotted lines there 
arr. three queens in a straight line. There is 
only ttue of the twelve fundamental ways that 
will salve the puzzle Can you find it ? 


ta'..-THE EIGHT r ^ZiXNS 



7 hi queen is bv far the strongest piece on the 
rhessboard. If vnu p lac*- her on one of ;h<* 
four squares in tb" centre of ’-hr board, she 
attacks no fewer than twenty -seven other 
squares; and if you »r? to hide her iu a corner. 


j 3«j. — THE EIGHT STARS. 

i 

The puszle in this case is to place eight stars in 
S the diagram so that no star shall be in line with 



another star horizontally, vertically, or diago- 
i ally One star is already placed, and that 
must not be moved, so there are only seven 
fu the reader now tn place But you must 
not place a star on any one ol the shaded 
squares. There is only one way of solving this 
little parzK a 




90 


AMUSEMENTS IN MATHEMATICS 


SOS.— A PROBLEM IN MOSAICS. j 
Tisir art of pr^du'-mg pictM*# or de*'gns by! 
means of joining together {’Poes o' bard sub- j 
stances, eitto naturally ©r ^r+;6ciaUv coloured, J 
is of very great antiquity U w«* certam.lv 
known in the lime of the r’lia;m-h», and we find 
a reference in the Buck of Esther to “a pave- , 
meat of red, and blue, and white, and black 
marble.” Some of this ancient work that has 
come down to us, especiallv some of the Roman 
mosaics, would seem to show clearly, even where j 
design is not at tot evident, that much thought j 
was bestowed upo*) apparently disorderly ar- , 
rangements, V/nere, for examp V, the woik has 
been produced with a very limited number of 
colours, there are evidences ef g:«at ingenuity 
in preventing the same tints coming m close 
proximity. Lady readers who are familiar with 
the construction of patchwork quiH* will know 
how desirable it is sometime*, when they we 
limited in the choice of material, to prevent 
pieces of the same stuff coming to© near to 
gether. Now, this puzzle will aopiy equally to 
patchwork quilts or tesselated pavements. 

It will be seen from the diagram bow a « 
square piece of flooring may be paved with 
sixty-two square tiles of the eight colours j 
violet, red, yellow, xreen, orange, purple, wh'te, 1 
and blue (indicated by the initial letters), so 
that no tile it in line with a similarly coloured 
tila, vertically, horizontally, nr diagonally Sixtv 
four such tile** could not possibly Se placed under 
these conditions, but the two shaded squares 
happen to be occupied bv iron ventilators. 

The puzzle is this. These two ventilators 
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have to be removed to the position? indicated 
by the darkly bordered tiles, and two tile?, placed 
in those bottom corner squares. Can you re- 
adjust the thirty-two tile# so that no two of the 
same colour shall still be in line ? 

303.— UNDER THE VEIL. 

If the reader will examine the above diagram, 
he will see that I have so placed eight V's, eight 
E's, eight I'*, and eight K* in the diagram that 


■o letter Is in line with a similar one horizontally, 
vertically, or diagonally. Thus, no V is in line 
with anothe* V, no B with another E, and sc 
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qb. There are a great many different ways of 
arrargmg the letters under this condition. The 
, puzzle ip to find an arrangement that produces 
the gr-?test possible number of *our-lcttei 
words, reading upwards and downwards, back- 
ward? and forwards, or diegonaJJv. All repeti- 
tions rount as different words, and the fiv? 
variations that may be used are *. VTIL, VILE, 
| LEVI, LIVE, and EVIL 

; ™s will bs msde perfectly dear when I say 
j that the above arrangement scores eight, because 
1 the top and bottom* row both give VEIL j the 
second and seventh columns both give VEIL; 
and the two diagonals, starting from the L in 
the vlh row and E in the f**h row, both give 
, LIVE and EVIL. There are therefore eight 
5 different readings of the woids in all. 

Tbi# difficult word puzzle is given a# an 
example of the use of chessboard analysis in 
J solving such things. OnJv a person who i* 
s familiar with the "Eight Queens*" problem 
could hope ta solve it 

304. — BACH FTPS SQUARE. 

Oku cf the oldest card puzzles i* by Claude 
Caspar Bached de Mfzinac. first published, 1 
believe, in the 162a edition, of his work. Re- 
arrange the sixteen cm nt cards (including the 
ace?} m a square so that in no iow of tour cards, 
I horizontal, vertical, cr diagonal, shall be found 
two cards of the same suit or the same value 
This in itself is *asv enough, but a point of the, 
puzzle is tc find in how many different ways 
; this mav be done. The eminent French mathe- 
matician A. Lubtisne. in hi*' modem edition of 
Bache* f gives the answer incorrectly. And yet 
the. puzzle is really quite easy. Any arrange- 
ment produces 9even more by turning the square 
round and reflecting it in a mirror. These are 
counted as different by Bacbct. 
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Note # * row oi four cards,” so that the only ; another queen, no rook attack another rook, no 
diagonals we have here to consider are the two j bishop Attack another bishop, and no knight 
long ones. ! attack another knight. No notice is to be 

a 0 c THK THIRTY-SIX LETTER- I taiten the intervention of pieces of another 

* * BLOCKS. | OP* from that under consideration — that is, 

! two queen a will be considered to attack one 
1 aim r her although tbeie mav be, say, a rook, a 
1 bishop, and a knight between them And so 
j with the rooks and bishops. Jt is not difficult 
1 to dispose of each typt of piece separately ; 
; the difficult v comes in when you have to find 
; room for ail the arrangements on the board 
! sirnultafieousiv. 

I 

! 307 — 1 HE COLOURED COUNTERS. 


Tuir illustration represents a box containing 
Ihirtv-six !etter-bk*iks. The puzzle B to re- 
arrange these blocks to that nr- A shall be in t 
line vertically, horizontally, or diagonally with 
another A, no B with another B, u>» C with 
another C, ana so on. You wijl find it unn*rv 
fibie to get till the letters into the box under 
these conditions, but the point is to place is 
many as possible. Of course no letters other 
than those shown may be us&h 


! Thf diagram represents twenty-five coloured 
counters. Red. Blue, Yellow, Orange, and Gieen 
(indicated by their initials), and there are five 
if e&rb cnioui, numbered i, 2, 3, 4, and 5. The 
problem *5 so to place them in a square that 
neuhei colour nor number shall be found re- 
peated in any one of the five rows, five columns, 
and two diagonals Can vou so reanange them? 
* 

30$. — THE GHNTLE ART OF STAMP- 
LICKING. 

The Insurance Act is a most prolific source 
of entertaining puzzles, particularly entertain- 
ing if you happen to be among the exempt. 

; One's initiation into the gentle ait of stamp- 
i'cking suggests the following little poser : If 
! you have a card divided into sixteen spaces 
*4> 4), and are provided with plenty of stamps 
] of the V'>!uc.« id., 2d., $d., 4 d. t and 5 d., what is 
j the greatest value that you can stick on the 
I card if the Chancellor of the Exchequer forbids 
1 you to place any stamp m a straight line (that is, 
! horizontally, vertically, or diagonally) with an- 
, other stamp of similar value ? Of course, only 
one stamp can be affixed in a space. The reader 
The puzzle is to rearrange the fifty-one pieces will probably find, when he sees the solution, 
on the chessboard so that no queen shall attack that, like the stamps themselves, he is licked. 
















92 AMUSEMENTS IN MATHEMATICS. 

He will most likely be + wopence short of the Mere reversals and reflections must not be 
maximum. A friend ask'-o the Post Office how counted as different. The reader may regard 
it was to be done: but .ney sent him to the the sheep as queens. The problem is then to 
Customs and Excise office? , who sent him tc place the three queens so that every square 
the Insurance Comnitwinin-'S, who sent him to shall be either occupied or attacked by at least 
an approved society, profanely sent him one queen — in the maximum number of differ’ 


— but no mattej. 

309.— THE FORTY-NINE COUNTERS. 
© ® © © © ® ® 
® © ® @ © ® ® 
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Can you rearrange the above forty-nine counteis , 
in a square so that no letter, and also no number, . 
shall be in line with a similar one, vertically, ! 
horizontally, or diagonally ? Here T, of course, : 
mean in the lines parallel' with the diagonals, m 1 
the chessboard sense. > 


310.— THE THREE SHEEP. 



A farmer had three sheep and an arrangement ; 
of sixteen pens, divided off by hurdles in the 1 
manner indicated in the illustration In how 1 
many different ways could he place those sheep, ! 
each in a separate pen, so that every pen should 
be either occupied or in line (horizontally, verti- 
cally, or diagonally) with at least one sheep ? 

I have given one arrangement that fulfils the 
conditions. JHow many others can you find ? 


ent ways. 

311.-THE FIFE DOGS PUZZLE. 

In 1863, C. F. de Jaenisch first discussed the 
“ Five Queens Puzzle " — to place five queens 
on the chessboard so that every square shall be 
attacked or occupied — which was propounded 
by his friend, a “ Mr. de R. M Jaenisch showed 
that if no queen may attack another there are 
ninety-one different wavs of placing the five 
queens, reversals and reflections not counting as 
different. If the queens may attack one an- 
other. I have recorded hundreds of ways, but 
it >* not practicable to enumerate them exactlv. 

The illustration is supposed to represent an 



arrant? me i:t srxtv-four kennels It will be 
seen that five kennels each contain a dog, and 
on further examination it will be seen that evory 
one of the sixty-four kennels is in a straight line 
with at least one dog— either horizontally, verti- 
cally, or diagonally. Take any kennel you like, 
and you will find that you can draw a’straight 
line to a dog in one or other of the three ways 
mentioned. The puzzle is to replace the five 
dogs and discover in just how many different 
wavs they may be placed in five kennels in a 
sf^etghf rote, *0 that rve,ry kennel shall always 
be in line with at leas! one dog Reversals and 
reflections ar* 1 here counted as different. 

312. — THE FIVE CRESCENTS OF 
BYZANTIUM 

When Philip of Macedon, the father of Alex* 
ander the Great, found himself confronted with 
great difficulties in tfir sieg# of Bvsaatiimi. he 
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set bis men to undermine the walls. His desires, 
however, miscarried, for no sooner had the 
operations been begun than a crescent moon 
suddenly appeared in the heavens and dis- 
covered his plans to his adversaries. The By- 
zantines were naturally elated, and in order to 
show their gratitude they erected a statu*- l > 
Diana, and the crescent became thenceforward 
a symbol of the state, fci the temple that con- 
tained the statue was a square pavement com- 
posed of sixty-four large and costly tiles. These 
were all plain, with the exception of five, which 
bore* the symbol of the crescent. These five 
were for occult reasons so placed that every tile 
should be watched over by (that is, fn a straight 
line, vertically, horirontally, or diagonally with) 
at least one of the crescents. The arrangement 
adopted by the Byzantine architect was as 
follows : — 


HUBS 




Now, to cover up one of these five crescents 
was q capital offence, the death being something 
very painful* and lingering. But on a certain 
occasion of festivity it was necessary to lay 
down on this pavement a square carpet of the 
largest dimensions possible, and I have shown 
in the illustration bv dark shading the largest 
dimensions that would be available. 

The puzzle is to show how the architect, if lie 
bad foreseen tnis question of the carpet, might 
have so arranged his five crescent tiles in accord- 
ance with the required conditions, and yet have 
allowed for the largest possible square carpet 
to be laid down without any one of the five 
crescent tiles being covered, or any portion of 
them. 

. 313.— QUEENS AND BISHOP PUZZLE: 

It will be seen that every square of the board is 
either occupied or attacked. The puzzle is to 
substitute a bishop for the rook on the same 
square, and then place the four queens on other 
squares so that every square shall again be 
either occupied or attacked. 
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Tiv the .» bove illustration we have five Planets 
and eighty-one Fixed Stars, five of the latter 
r»emg hidden by the Planets. It will be found 
! thcU every Star, with the exception of the ten 
: that have a black spot in their centres, is in a 
j 'traight line, vertically, horizontally, or diago- 
! iiailv, with at least one of the Planets. The 
puzzle is so to rearrange the Planets that all the 
Stars shall be in line with one or more of them. 

In rearranging the Planets, each of the five 
may be me 'ed once in a straight line, in either 
of the three directions mentioned. They will, 
of course, obscure five other Stars in place of 
j those at present covered. 

j 315.— THE HAT-PEG PUZZLE. 

] Here is a five-queen puzzle that I gave in a 
I fanciful dress in 1893. As the queans were 
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there represented as hats on fixtv-foiir pegs, f board that are not attacked. The removal of 
I will keep to the titl«\ " Th Hat- Peg Puzzle.” j the three queens need not be by “queen moves.” 
It will be seen that every sq lire is occupied or j You may take them up and place them any- 
attacked. The puzzle is to remove one queen , where. There is only one solution. 



to a different square %c that still every square 

is occupied or attacked, then move a second 

queen under a similar condition, then a third 
queen, and finally a fourth queen. After th 
fourth move every square must be attacked 

or occupied, but no queen must then attar b 

another. Of course, the moves need not be 
“ queen moves ; ” you can move a queen to 
any part of the board. J 

3! 6. — THE AMAZON*?. j 



This puzzle is based on one by Captain Turton. 
Remove three of the queens to other squares 
so that there shall be aleven squares on the 


1 317 — -A PUZZLE WITH PAWNS. 

Place two pawns in the middle of the chess- 
board, one at Q 4 and f the other at K 5. Now, 
place the remaining fourteen pawns (sixteen 
, in all) so that no three shall be in a straight line 
in any possible direction. 

Note that I purposely do not say queens, 
; because by the words “ any possible direction ” 

; I go beyond attacks on diagonals. The pawns 
1 must be regarded as mere points in space — at 
the centres of the squares. See dotted lines 
in the case of No. 300, “ The Eight Queens.” 

ji8. — LION-HUNTING. 



My triend Captain Pot ham Hall, the renowned 
hunter of big game, say* there is nothing more 
exhilarating than a brush with a herd — a 
pack — a team — a fiock — a swarm (it has taken 
me a full quarter of an hour to recall the right 
word, but I have it at last) — a pride of lions. 
Why a number of lions are called a “ pride,” a 
number of whales a ** school,” and a number of 
foxes a " skulk ” are mysteries of philology into 
which I will not enter. 

Well, the captain says that if a spirited lion 
crosse* your path in the desert it becomes 
lively, for the li«»n has generally been looking 
for the man just as much as the man has sought 
the king of the forest. And yet when they 
meet they always quarreJ and fight it out. A 
little contemplation of this unfortunate and 
long-standing feud between two estimable fam- 
ilies has led me to figure out a few calculations 
as to the probability of the man and the lion 
crossing one another's path in the jungle. In 
all these cases one has to start on certain more 
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or less arbitrary assumptions. That is wh? in fact, the only leaping move in chess. But 
the above illustration I have thought it ncres- difficult as it is to define, a child can learn it by 
sary to represent the paths in the desert with inspection in a few minutes, 
such rigid regularity. Though the captain 1 Iwve shown in the diagram how twelve 
assures me that the tracks of the lions usuailv , knights (the fewest possible that will perform the 
run much m tbi« wav, I bz.ve doubt*. 

The puzzle is simply to find out in how many 
different ways the man and the lion may he 
placed on .two different roots that are not on 
the same path. By “ paths ” it must be under- 
stood that I only refer to the ruled lines. Thus, 
with the exception of the four comer spots, 
each epmbataut (s always on two paths and no 
more. It will be seen that there is a lot of 
scope for evading one another in the desert, 
which is just what one has always understood 

319.— THE KNIGHT-GUARDS. 


THE GUARDED CHESSBOARD, 

’ On Bn ordinary chessboard, 8 by 8, every square 
c.iu be guarded— that is, either occupied or 
attacked- by s queen*, the fewest possible. 
' r b*:e ve exactV 91 fundamentally different 
, arrangements m which no queen attacks an- 
> other qu*en If every queen must attack (or 
1 be protected hy) another queen, there are at 
fewest 4.1 arrangements, and I have recorded 
from# 150 ways m which some of the queens 
are attacked and tome not, but this last case 
, is very difficult to enumerate exactly. 

! On an ordinary chessboard every square can 
1 lie guarded by 8 rooks (the fewest possible) in 
■ 40,320 ways, if no rook may attack another 
rook, but it is not known how many of these 
' ire fundamentally different. (See solution to 
1 No. 295, “ The Eight Rooks.”) I have not 
^numerated the ways in which every rook shall 
’ he protected by another rook. 

On an ordinary chessboard every square can 
be guarded by 8 bishops (the fewest possible), 
fnir knighi h the imta»ni'U»ihl* low comedian ; jf ni> bishop may attack another bishop. Ten 
of the chessboard. “lie is a very uncertain, (bishops are necessary if every bishop is to be 

sneakiilg, and* demoralizing lasoak” says ar> I protected. (Sec* Nos. 297 and 298, “ Bishops 

American writer, “ He can os:!'*’ move two J unguarded " and “ Bishops guarded.”) 
squares, but makes up m the quality of hi*- i On an ordinary chessboard every square can 
locomotion for its quantity, for be can spring j be guarded by 12 knights if all but 4 are un- 
one square sideways and one forward si.nul- , protected. But if every knight must be pro- 
taneousiy, like a cat ; can stand on one leg in , Jected, 14 are necessary. (See No. 319, “The 
the middle of the board and jump to any 'me Knight-Guards.") 

vt eight squares be chores ; can get on one , Dealing with th* queen on « a boards gener- 
side of a fence and blackguard three or four . .u?y, where n is Ie*s than 8, the following results 

men on the other; ns* an objectionable wav | be of interest : 

of inserting himself in :*afe places where he can j 

scare the king and compel him to move, and 1 queen guard* ? ,J board in 1 fundamental 
then gobble a queen. For pure cussedness the 'fray. 

knight has no equal, and when you ch^se him 1 queen guards 3 a board in 1 fundamental 
out of one hole he skips inti another.” Attempts wav 

have been made, over and ever again to -ffstan 2 queen*, guard 4 5 board in 3 fundamental 

a ^hort, simple, and exact definition of the \ warn (protected). 

of the knight — without success. It really con - ; 3 queens guard uoard in 2 fundamental 

slsts in moving one square like a rook, and then j wavs (not protected), 

another square like a bishop— the two open- 3 queens guard <* l oard in 37 fundamental 
lions being done in one leap, so that it does ao? ways (protected). 

matter whether the first square passed over is 3 queens guard 5 a board in 2 fundamental 
occupied by another piece or not. It is, in way* (not protected). 



feat) may be placed r>n the chessboard so that 
eve r y square is either occupied or attacked by 
a knight Examine every square in turn, and 
you will find that this is so. Now, the puzzle 
in this case is to discover what is the smallest 
possible number of knights that is required in 
order that every square shall be either occupied 
or attacked, and every knight protected bv 
another knight. And how would you arrange 
them ? It will be found that of the twelve 
shown in the d.agram only four are thu* pro- 
teued by being a knight’s move from another 
| knight. 

I 
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3 queens guard 6 9 bond in z fundamental 

way (protected). 

4 queens guard 6 a board in 17 fundamental 

ways (not protected) 

4 queens guard 7 3 board :n 3 fundamental 
ways (protected) 

4 queens guard 7 3 board in 1 fundamental 
way (not protected). 

NON-ATTACKING CHESSBOARD 
ARRANGEMENTS. 


III 

— ways. The following formulas will show 

in how many of these ways the two pieces may 
be placed with attack and without : — 


2 Queens 
a Rooks 


With Attack. 
5» a - 6n a +* 

* 0 

»•-»* 


Without Attack. 

3U 4 - 1 on* + 9» a — an 
6 


n^-a^+n 3 

a 


Wi know that n queens rnay always be placed 
on a square board of n 3 squares (if n be greater 
than 3) without any queen attacking another 
queen. But no general formula for enumerat- 
ing the number of different ways in which it j 
may be done has yet been discovered ; probably ( 
it is undiscoverable. The known results are as ; 
follows : — 1 


a Bishops *g±g» 

0 o 


2 Knights 
(See No. 318, 


„ , _ n*-9» a -H24» 

4» a — 12*4-8 

" Lion Hunting.”) 


DYNAMICAL CHESS PUZZLES. 


Where n s* 4 there is 1 fundamental solution 
and 2 in all. 

Where n =r- 5 there are * fundamental solu- 
tions and 10 in all. 

Where n — 6 there is 1 fundamental solution 
and 4 in nil. 

Where » = 7 there are 6 fundamental solu- 
tions and 40 in all. 

Where * = 8 there are 12 fundamental solu- 
tions and 92 in all. 

Where 9 there are 46 fundamental solu- 
tions. 

Where » — 10 there are 92 fundamental solu- 
tions. 

Where » = 11 there are 341 fundamental solu- 
tions. 

Obviously n rooks may be placed without at- 
tack on an n 9 board in |« ways, but how many 
of these are fundamentally different I have only 
worked out in the four casta where » equals 2, 
3, 4, and 5. The answers here are respectively 
1, 2, 7, and 23. (See No. 196, “ The Four 
Lions”) , 

We can place sn — 2 bishops on an » a board 
in 2" ways. (See No. 299, “ Bishops in Con- 
vocation ”) For boards containing 2, 3, 4, 5, 
6, 7, 8 squares on a side there are respectively 
1, 2, 3, 6, 10, 20, 36 fundamentally different 
arrangements. Where n ft odd there are 
all* -d such arrangements, each giving 4 by re- 
versals and reflections, and *»- 3 - **(« -3) giving 
8. Where » is even there are til*-*), each 
giving 4 by reversals and reflections, and 
a»-s- 4), each giving 8. 

We can place I(» a + 1) knights on an board 
without attack, when n is odd, in 1 fundamental 
way ; and knights on an a* board, when n 
is even, in 1 fundamental way. In the first 
case we place all the knights on the same colour 
as the central square ; in the second case we 
place them all on black, or all on white, squares. 


" Push on — keep moving.” 

Thos. Mortoh : C%r* for tht Hemrtmchs 


320.— THE ROOK'S TOUR. 
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The puzzle is to move the single rook over the 
whole board, so that it shall visit every square 
of the board once, and only once, and end its 
tour on the square from which it starts. You 
have to do this in as few moves as possible, and 
unless you are very careful you will take just 
one move too many. Of course, a square is 
regarded equally as " visited ” whether you 
merely pass over it or make it a stopping-place, 
and we will not quibble over the point whether 
the original square is actually visited twice 
We will assume that it is not. 

I 

j 32J.~ THE ROOK'S JOURNEY. 


THE TWO PIECES PROBLEM. 

On a board of «i* squares, two queens, two 
rooks, two bishops, or two knights can always 
be pieced, irrespective of attack or not, in 


This puzzle I call “ The Rook's Journey,” be 
cause the word " tour ” (derived from a turner’s 
whed) implies that wc return i» the point from 
which we set out, sod we do not do this in the 
present case. We should not be satisfied with 
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a personally conducted holiday tour that ended 
by leaving us, say, in the middle of the Sahara. 
The rook here makes twenty -one moves, in the 
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I rescuing her from the enemy. Having gained 
j an entrance to the dungeon at the point where 
j he is seen, he succeeded m reaching the maiden 
( after entering e'rry ceil once and only once. 
{ Take youi pencil and try to trace out such a 


| discover a route in twenty-two straight paths 
tkiougb the ceils It can be done in this num- 
ber without entering any ceil a second time. 


g**.— A DTJNGEON PUZZLE. 



course of which journey it visits every square 
of the boaid once and onJv once, stopping at 
the square marked 1m at the end of us tenth 
move, and ending at the square marked 2 t. 
Two consecutive moves cannot be made i» the 
same direction — that js to sav, van rou>t male* 
a turn after every mov**. 

— THE LANGUISHING 
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A Fasvcji prisoner, for his sin* (or other 
pe\. was confined in an underground dun- 

geon retaining lixty-lour ceils, all communi- 
cating with open doorways, shown in our 
illustration, in order to reduce the tedium of 
hu ie'tiicted life, he set himself various puzzles, 
4nd this is one of them. Starting from the 
cd] bi vthieh he is shown, how could he visit 
evr^ once, and oitlv once, and make as 
many I’lnungt a*? possible? His first attempt 
is ib .wn by the dotted track. It will be found 
that there are as many as fcfty-flve straight lines 
in path, but after many atte.mpts he im- 
proved upon this. * Can you get more than fifty- 
five ? You may end your path in any cell you 
like. Try the puzzle’ with a pencil on chess- 
board diagrams, or you may regard them as 
rooks' moves on a board. 


A wicked baron in the g >od nld davs imp:i*.- 
oned an innocent maiden :n one of the deepest 
dungeons beneath the castle moat. It will be 
seen from our illustration that there were sixb - 
three cells in the dungeon, all connected by 
open doors, and the maiden was chained m 
the cell in which she is shown. Now, a valiant 
knight, who loved the damsel, succeeded in 


H j 324. -THE LION AND THE MAN. 

' In a public place in Rome there once stood a 
I prison divided into sixty-foui cells, all open to 
j the sky and ail communicating with one an- 
j other, a* shi wn in the illustration. The sports 
i that here took place were watched from a high 
vower The favourite game was to place a 
Cirisfian in one corner ceil and a lion in the 
diagonally opposite comer and then leave them 
with all the Inner doors open. The consequent 
effect, was sometimes most laughable. On one 
occasion the man was given a sword. He was 
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no coward, and wai as anxious to find the lion 
as the lion undoubtedly was to find him. 

Th« man visited every 'ell once and only 
once in the fewest possible itraight lines until 
he reached the lion’s cell. Hie lion, curiously 
enough, also visited every ell once and only 
once in the fewest posv ;>k straight lines until 
he finally reached the man’s cell. They started 
together and went at the same speed ; yet. 
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although they occasionally got glimpses c>f one 
another, they never once met. Tin* purple is 
to show the route that each happened to take, 

325. — AN EPISCOPAL VISITATION. 

The white squares or the chessboard repre- 
sent the parishes of a diocese. Place the bi*h^p 
on any square you like, and so contrive that 
(using the ordinary bishop's inrve of rheas) he 
shall visit every one of his parishes in the 
fewest possible moves Of course, aLl the 
parishes passed through on any move are re- 
garded as “ visited.” You can visit any 
squares more than once, but you are not al- 
lowed to move twice between the same two 
adjoining squares. What are the fewest pos- 
sible moves ? The bishop need not end hi* 
visitation at the parish from winch he first *ct 
out. 

326. — A NEW COUNTER PUZZLE, 

Here is a new puzzle with moving counters, or J 
coins, that at first glance Wjks as if it must be 
absurdly simple. But it will be found quite a 
little perplexity. I give it in this place for a 
reason that I will explain when we corne to the 
next puzzle. Copy the simple diagram, en- 
larged, on a sheet of paper ; then place two 
white counters on the points 1 and 2, and two 
red counters on 9 and 10. The puzzle is to 
make the red -ana white change places. You 
may move the counters one at a time in 

t 



j 0:1 the same straight line. Thus the first move 
can only be from 1 or 2 to 3, or from 9 or 10 to 7. 

i 327. — A NEW BISHOP’S $UZZLE. 



Tins is quite a fascinating little puzzle. Place 
eight bishops (four black and four white) on the 
reduced chessboard, as shown in the illustration. 
The problem is to make the black bishops 
change place* with the white ones, no bishop 
ever attacking another of the opposite colour. 
They must move alternately— first a white, 
then a black, then a white, and so on. When 
you have succeeded in doing it at all, try to 
tmd the fewest pojsible moves. 

If you leave out the bishops standing on 
black square?, and only play on the white 
squares, you will disoover my last puzzle turned 
on? its side. 


328.— THE QUEEN’S TOUR. 

Thx puzzle of making a complete tour of the 
chessboard with the queen in the fewest possible 
moves (in which squares may be visited more 
than once) was first given by the late Sam Lovd 
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iu his Chsa Strmhgy. But the solution shown 
below is the one he jivr in American Chess- 
JVuts in 18M. I have recorded at least six 
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different solutions in the minimum number of 
moves — fourteen — but this one is tn* best *i 
all, for reasons I will explain. 

If you will look at the lettered square vou 
will understand that there are only ten teallv 
differently placed squares on a chessboard - 
those enclosed by a dark line— all th' others 
are mere reversal* oi reflections, Far example, 
every A is a corner square, and every J a centra! 
square. Consequently, as the solution Stvmu 
has a turning-point at the enclosed l> square, 
we can obtain a solution starting from and 
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ending at any square marked D — by just 
turning the board about. Now, this scheme 
will give you a tour starting from any A, B, C, 
D, E, F/or H, while no other route that I 
know can be adapted to more than five diFfrr- 
ent starting-points. There is no Queen’s Tour 
in fourteen moves (remember a tour must be 


| re-entrant) that may start from a G, I, or J. But 
| we c .in have a non-re-entrant path over the 
i wfr-le board In fourteen moves, starting from 
J any given square. Hcnc* the following puzzle: — 

! Start from the J in the enclosed part of the 
j letrered diagram and visit every square of the 
! boa id in fourteen moves, ending wherever you 
; like. 

j 339.— THE STAR PUZZLE. 

|f 

■ j 4 k A JM- * * Sr a 

i { ibr & +r j ^ A ^ A ^ 

ji *** * 64 * « 

1 1 yr iSr iX -4* -$c •$* *tr 

1 1 4 * 6^6 *** 

j & W tfe 4r * It A 

j * 4 * 444 *^ 

Ik i£r A ij iA 4 

. V'J" the point cf you’* pencil on one of the white 

• stars aod -without ever lifting vour pencil 
| born the pape*) strike ^ut all the stars in four- 
: teen c.nn»inw'U* stra'ght strokes, ending at the 
j second white star. Your straight strokes may 
j b«* in any direction you like, only every turn- 

■ ing must be made on a star. There is no 

• objection to striking out any star more than 

! otic#. 

j In this ca.se, where both your starting and 
ending squat es are fixed inconveniently, you 
; cannot obtain a *■ Out ion by breaking a Queen's 
| Tour, or m anv other way by queen moves 
1 alone. But yon iire allowed to use oblique 
| straight lines— such as from the upper white 
; star direct to a corner star. 

330.— THE YACHT RACE. 

Now then, ye land-lubbers, boist your baby- 
jib-tnpsails, break out your spinnakers, ease 
off your biilkou sheets, and get your head-sails 
set ’ 

Our race consists in starting from the point 
at which tbc yacht is lying in the illustration 
and t* niching eveiv one of the sixty-four buoys 
j m fourteen straight courses, returning in the 
dual :.«oU to t*ie buoy from which we start. 
The seventh course must finish at the buoy 
from which a flag is flying. 

This puzzle will call for a lot of skilful sea- 
manship on account of the sharp angles at 
which it will occasionally be necessary to tack. 
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The point of a lead pencil and a good nautical the stars in fourteen continuous straight lines, 
eye are all the outfit that we require. returning to the point from which yon set out. 





** 444 *** 


******** 

This is difficult, because of the condition a* 
to the flag- buoy, and because it is a re-entrant 
tour. Tlmk tfrfi'i ii we are allowed tho^e obliaue 
lines. 

331. — THE SCIENTIFIC SKATER. 





******** 




It will bfe seen that this skater has marked on 
the ice sixty-four points or stars, and he pro- 
poses to start from his present position near the* 
corner and enter every one of the points in 
fourteen straight lines. How will he do it ? 
Of course theie is no objection to his passing 
over any point more than once, but his last 
straight stroke must bring him back to the 
position from which he started. 

It is merely a matter of taking your pencil 
and starting from the spot on which the skater’s 
foot is at present resting, and striking out all 


332. — THE FORTY-NINE STARS. 



Thit puzzle in this case is simpJy to take your 
pencil and, starting from one black star, strike 
out all the stars in twelve straight strokes, 
ending at the other black star. It will be seen 
that the attempt shown in the illustration re- 
quires fifteen strokes. Can you do it in twelve ? 
Ev^rv turning must be made on a star, and the 
lines must be parallel to the sides and diagonals 
of the square, as shown. In this case we are 
dealing with a chessboard of reduced dimensions, 
but only queen moves (without going outside 
the boundary as in the last case) are required. 


333. — THE QUEEN’S JOURNEY. 



Pj.acf the queen on her own square, as shown 
in the illustration, and then try to discover the 
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greatest distance that the can travel over the 
board in five queen's moves without passing 
over any square a second time. Mark the 
queen's path on the board, and note carefully 
also that the mutt never cross her own track. 
It seems simple enough, hut the feader may 
find that he has tripped. 


334. -ST. GEORGE AND THE DRAGON. 
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Hfve is a attic purrJe on a reduced che*sb w *i ' 
of forty nine squares St. George wishes r< 
kill the dragon. Killing dragons was a web* 
known pastime of his, and, being a knight, rt 
was only natural that he should desire to per- j 
form the feat in a series of knight’s moves • 
Can you show how, starting from that central ! 
square, he may visit once, and only once, ®wy 
square of the board in a chain of chess kmghCs , 
moves, and end by capturing the dragon on hi* ; 
last move ? Of course a variety of different \ 
wavs arc nptn to him, so try to discover a route 
that forms some pretty design when you have 
marked each successive leap by a straight line 
from square to square. 

335. — FARMER LAWRENCE'S CORN- 
FIELDS. 

On* of the most beautiful districts within easv 
distance of London for a summer ramble is 
that part of Buckinghamshire known as the 
Valley of the Chess — at least, it was a few years 
ago, before it was discovered by the specula- 
tive builder. At the beginning of the present ; 
century there lived, not far from Latimer, a 
worthy but eccentric iaiiner named Lawr^t'c, 
‘One of his queer notions was that every person 
who lived near the banks of the river Chess 
ought to be m some way acquainted with Ihe 
noble game of the same name, and in o«h-z to 
impress this tact on his men and his neighbours 
he adopted at times strange lei mine logy. For 
example, wtren one cf his f.v* a pi went fid him 


with a lamb, he would say that it had *' queened 
a pawn " ; when tie put up a new barn against 
the highway, he called it “ castling on *hc king's 
Bide " : and when h* sent a man with a gun to 
keep his neighbour's bird** off his n^Ids, he spoke 
of it as " attacking his cppor.c-'t's rooks." 
Everybody i i th® neighbour! » *d used to be 
j amused at Farmer l^wrence’* Htile joker, and 
j one boy (the wag of the v. luge) who got his ears 
; pulled by the old gemleman for stealing lus 
j ‘ chestnuts " went *0 inr as to call him ’* a 
j Billy old chefs-piuteclor ! " 

I One year h- nad a large square field divided 
! into forty -nine square piots, as Shown in the 
, illustration. The whit* squares were *uwd with 
wheat and the black squares with barley. 

! When the harvest tunc came round he gave 
; f>*,derfl that his roec were first to cut the corn 
; in th® patch marked 1, and that each successive 
, cuL'ing should be, a knight’s move from 

th* last on*, <h* thirteenth rut ling being in 



th _ K 


the patch marked 13, the twenty-fifth in the 
patch marked ,. f, , the this ty-seventh in the one 
marked 37, a;.d the last, or fo*ty-uinlh cutting, 
in the patch marked 49. This was too much 
for poor Hodge, and each day Farmer Lawrence 
had to go down to th® field and show which 
piece had to be opuat ^-1 up^n. But the prob- 
lem will perhaps present no difficulty to my 
readers. 

336.— THE GREYHOUND PUZZLE. 

; In this puzrle th* iw«i»tv kennels do not com 
munu.ate with one a-iotuei by doors. but are 
divided of! by 5 low wall, The solitary occu- 
pant is the gr^vb- iiiid which lives in the kennel 
[ in the top Wt-hajd coroei. When he is allowed 
j his liberty he has to obtain it by v»sitmg every 
t kennel cnc«. and only^not in a scries of knight'! 
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moves, ending at the bottom right-ban d corner, 
which Is open to the world 1'br lines in the 



above diagram show one vnlutic r» The ; \. zj > 
is to discover in how macy different ways the J 
greyhound may thus make his exit front fci* J 
comer kennel. j 


*37.—' THE FOUR KANGAROOS 



In introducing a little Commonwealth problem, 
I must first explain that the diagram represen** 
the sixty-foui fields, »U prorcilv fenced oft 
from one another, oi an Australian settlement, 
though I need hardly say that our kith and kin 
“ down under " always rfe set out their land la 
this methodical and exact manner. It wili be 
seen that in every one of the four comers is a 
kangaroo Why kangaro>.& ha*’© a marked pref- 
erence for cornex plots has never been satis- 
factorily explained, and it would be out of place 
to discuss the point here. I should also add 
that kangaroos, as is well known, always leap 
in what we call " knight’s mover.. ” Jr fact. 


I chess plavers would probably have adopted the 
j better term *’ kangaroo’? move ** hsd uot chess 
been tnveuted before kangaroos. 

The puzzle. is simply this. One morning each 
kangaroo want fos his morning hop, and in 
"sixteen ronseerstbe knight's leap? visited fust 
j fifteen difieient fields and jumped back to his 
comer. No field was visited by more than one 
• of the kangaroos T^e diagram shows how 
j thev arranged matters. What you are asked 
•to do is to show how they might have pet- 
i iormed the feat without any kangaroo ever 
crossing the horizontal line ir. the middle of 
I the square tha* divides the board into ' two 
| equal parts. 

338. — THE BOARD IN COMPARTMENTS. 

j Wi cannot divide the ordinary chessboard into 
< four rqi« il equate compartments, and describe a 
| romp’d * torn, **r even path, in each ■vwipart- 
| n ent Bui rt* may divide it into tour com- 
yjr'tinevts, a** ic the ill uM ration, tw> containing 



< each twenty squares, and the other two each 
| twelve squares, and so obtain asu interning 
puzzle. You »*e asked to describee* complete 
re-en.1 > art tour on this boa:d, starting where 
you like., but visiting every square in each 
successive compartment before pissing into 
another one, and making the final leap back 
to tb** square from which the knight set out. 
It is not "difficult, but will be found very enter- 
taining and uot uninstructive. 

Whether a re-entrant “ tour ” or a complete 
knight’s “ path ” ia possible or not on a rectan- 
gular board of given dimensions depends not 
only on its dimensions, but a ton on its shape. 
A tom is obviously not possible on a boaid 
containing an odd number of cells, such as 5 by 
5 or 7 by 7, fir this reason 1 Every successive 
leap '.j the knight must be from, h white, square 
to a black and a olatk to u white alternately. 
But if there, be an odd number of ce’Is or squares 
there must be one more square of one. colour 
than of the other, therefore the path must begin 
from a square of the colour that is in excess, 
and end on a similar colour, end *« a knight's 
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move from one colour to a similar colour is 
impossible the path cannot be re-entrant. But 
a perfect tour may be made on a rectangulai 
board of any dimensions provided the nurabei 
oi squares be even, and that the number of 
squares on one side be not less than 6 and on 
the other not less than 3. In other words, thr 
smallest rectangular board on which a re- 
entrant tour is possible is%>ne that is 6 by 5 

A complete knight's path (not re-entrant' 
over all the squares of a board is never possible 
if there be only two squares on one side ; noi 
is it possible en a square board of smaller di- 
mensions than 5 by 3. So that on a board 
4 by 4 we can neither describe a knight 1 * tour 
nor a complete knight’s path ; we must leave 
one square unvisited. Yet on a board 4 by 3 
(containing four squares fewer) a complete path 
may be described In sixteen different ways. It 
mar interest the reader to discover ail thes<" 
Every path that starts from and end* at differ 
ent squares is here counted as a different solu- 
tion, and even reverse routes are called different 

33Q---THF: TOUR KNIGHTS* TOURS 



matician, who was born in 1734 and died in 1793, 
had devoted a good deal of study to the ques- 
tion of knight’s tours. Beyond what may be 
gathered from a few fragmentary references, I 
am no< aware of the exact nature or results of 
bis investigation*, but on* thing attracted my 
attention, and that was the statement that h" 
bad proposed the question of a toui of the 
knight over the six *urface,s of a cube, each 
surface being a chessboard. Whether he ob- 
tained a si-lnrion or not I do not know, but l 
have never seen one published. So I at once 
set tc work to master thi* interesting problem. 
Perhaps the reader may i-ke to attdlnpt it. 

34r. — THU POUR FROGS. 


»■ .. & 





I will repeat that if a chessboard be cut to to 
four equal parts, as indicated by the dark lines 
in the illustration, it is not possible to perform 
a knight's tour, either re-entrant or not, on one 
of the parts. The best re-entrant attempt is 
shown, in which each knight has to trespass 
twice on other parts. The puzzle is to cut the 
board differently into four parts, each of the 
same size and shape, so that a re-entrant 
knight’s tour may be mace on each part. Cut* 
along the dotted line* will not do, as the four 
central squares of the board would be either 
detached or hanging on by a mere thread. 

340. — THE CUBIC KNIGHTS TOUR. 

Somk few years ago I happened fo read some- 
where that Abnit Vandermonde, a clever mathe- 


lx the illustration we have eight toadstools, 
with wbite f»og« on 1 and 3 and black frogs on 
fj and *. Tb* puz is U» move one frog at a 
time, in anv crdei, along one of the straight 
line* from ♦oadsto.-j to toadstool, until thev 
have: exchanged places, the wbite frogs being 
left on 6 and 8 and the black ones op x and 3. 
If you use four conn fern on a simple diagram, 
you will find Ihi* quite easy, but it is a little 
more nuzzling to d«. it in only seven plays, any 
number of succestive move* by one frog count- 
ing as one play. <*>f course, more than one frog 
cannot be on a toadstool at the same time. 

34*.~ ‘ THE MANDARIN’S PUZZLE. 

Thi following puzzle has an added interest 
from the mrcunstance t hat a correct solution of 
it secured for a certain y,*ung Chinaman the 
hand of his charming bude. The wealthiest 
I mandarin within a ladius of a hundred mitos 
1 of Peiung was Hi Chum-Chop, and his beauti- 
ful daughter, Peek y- Bo, had innumerable ad 
: mirers. One of tci m- st ardent loven wa* 
j Winkv-H.i t and when he asked the old mandarm 
I for his consent to their marriage. Hi-Chum-Cbop 
presented him w;th the following puzzle and 
I promised his consent if the youth brought him 
| the correct answer within a* week. Winky-Hi, 
I following a habit whict^ obtains among certain 
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■olver* to this day, gave It to all his friends, 
and when ha bad compared their volution* he 
handed In the beat one as ■ s own. Luckily it 
was quite right. The marcifcrin thereupon ful- 
filled his promise. The fritted pup was? hilled 
for the wedding feast, an * w:'*n Hi- Chur j Chop 

E assed Winkv-Hi the 'l*i‘ wing ah present 
new that it was a token of eternal goodwill, in 
accordance with Chinese custom from time 
immemorial. 

The mandarin had a table divided into 
twenty-five squares, as shown in the diagram. 
On each of twenty- four of these squares was 
placed, a numbered counter, just at I have in- 
dicated. The puzzle is to get the counters in 
numerical order by moving them one at a time 
in what we call *' knight's mo\« Counter i 
should be where 16 is, s where n is, 4 wh*re 1 3 
now it, and so on. It will be s-sen that all the 
counters on shaded squares arc in tbair proper 
positions. Of course, two counters may rse^er 
be on a square at the same time. Can you 
perform the feat in the fewest possible moves ? 

In order to make the manner of moving per- 
fectly clear I will point out that the first I'nlgnt’s 
move can only be made by 1 or by * cr by t r 
Supposing r moves, then the next move mu*** 


breaking the prisor regulation*-, and saving 
the- bottom right-hand conj rv cell vacant, as 
oiirmally. Tbe joke of the matter is that *1,* 
arrangement at which they .arrived was as 
follows : — • 

6 3 rs 1 

11 r* 9 6 

4 7 a 13 

!■> re 5 

The warders failed to detect .the important 
fact that the ir>rn could not possiblj' get into 
this position without two of them having been 
at soma time in die same cell together. Make 
the attempt with counters on a ruled diagram, 
and you will find that this is so. Otherwise the 
solution i? correct enough, each member being, 
ks icquiied. a knight's move from the pre- 
be by 23, 4, 8, cr si. As there is never more j ceding number, and the original comer cell 
than one square vacant, the order in whirh the j vacant. 

counters move may be written cut as follows : j The puzzle is to start with tbe men placed 
1 — ai — 14 — *8 — aa, etc. A rough diagram | a* in the illustration and show how it might 
should be made on a larger tcaie for practice, j h*v* been done in the fewest moves, while 
and numbered counters or pieces of cardboard - giving a complete rest to as many prisoners as 
used. possible. 

343.— EXERCISE FOR PRISONERS. tberc is nfvcr raorr tban one vacant cell 

( 'r a man to enter, it is only necessary to write 
The following is the plan of the north wing duwr the numbers of the men in the order in 
of a certain gaol, showing the strieen cells all which tbev move It is clear that very few 
communicating by open doorways. Fifteen ; iris- men can be left throughout in their cells un- 
oners were numbered and arranged in the cells disturbed, but 1 will leave the solver to discover 
as shown. They were allowed to change their just how many, as this is a very essential pail 
ceils as much at they liked, but if two ptiacners of the puxzit. 



were ever in the same cell together there was a 
severe punishment promised them. 

Now, in order to reduce their growing obesity, 
and it* combine physical exercise with mental 



recreation, the prisoner? decided, on the sug- 
gestion of one of then number wh^ was inter- 
ested in knight’s tours, tc try to form them- 
selves into a periect knight’s path without 
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A man ha* twenty-five dog kennels a <5 com- 
municating wit* each ether by doorways, a* 
shown in the illustration. He mu***' to ftrumq? 
m«* twenty dogs *o that they sha 1 ? b*rm * king;/ * 
string from dog No 7. to dog No. 20, the hot to n 
rr>w of five kc-md'* it. hi’ Is/f empty, a? at 
present. This if. t"' be done by moving on* d<>g 
J a time into a v»«.»r,t kennel. 'Hie dogs are 
•veil trained tw obedience, and 1 i?v be trusted 
to remain in the kernel* in which they are 
pieced, except that «f *'»o art placed in the 
c »me kennel together t.j?v will fight it rut io 
the death. Hew is the panic t« be solved in 
the fewest possible moves without two dogs 
cr being together ? * 


Here is a neat little puzzle In counting. In 
how many different war* may the two pawns 
advance to the eighth squaie ? You may move 
them in order you like to form a different 
sequence ^For example, you may move the 
|Q HP (one or two squares) first, or the K R P 
j first, or one pawn as tar at you like before 
J U uchmg the other. Any sequence is pennis- 
j sibie. nnlv in tbit puzzle as soon as a pawn 
! reaches the eighth square it is dead, and re- 
; main* there unconverted Can you count the 
j nuaibei of different sequences ? At first it will 
| 5t'ikf you as being very difficult, but 1 will 
show that it is really quite simple when properly 
i attacked. 

I 

| VARIOUS CHESS PUZZLES. 

j ” Chesse-pUy is a good and wittie exercise of 
j the o.xnde ft; roina kittle of men.” 
j Huston's Anatewy 0 f MtlmucMy. 

j 346 — SETTING THE BOARD. 

j I Ji/.vif a single chessboard and a single set of 
, chessman. In how rnanv different ways may 
if nt ire n be correctly set up toi the beginning 
\ 'i a game ? 1 find that most people slip at a 

! 1; articular point in making the calculation. 

347. — COUNTING THE RECTANGLES, 

Can you say correctly just how many aquares 
and other rectangle* tne chessboard contains ? 
In ot her wmch, in fcow gtcat a number of 
| different wav* it it posvbla to indicate a square 
j or other rectangle enclosed by lines that sepa- 
J r»v the squares of the board t 

| 34? —THE ROOKERY. 


345 -— THE TWO PAWNS. 
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| Tux White rooks cannot move outside the little 
square in which they are enclosed except on the 
1 fenci move, in giving checkmate. The puzzle 




manner of play may bs condemn’ jab. qun* - 
few line®, merely stating here that the £r*‘ 
twe moves of White cannot be varied, 

35 i.—' THE CRUS/MR. 

Thk following is a prise puzzle propounded by 
me tome years ago. Produce a same of ches? 
which, after sixteen moves, shall leave BTiitf 1 
with all hi* sixteen men or their ongrnal cquare' 
and Black in possession of his king alone (n - t 
necessarily on his own square). White is 
to fora mate in three moves. 


L very move »hat cnecirmates and leaves a dif- 


35a.— IMMOVABLE PAWNS. 

Starting from the ordinary arran cement nf 
the pieces as for a game, whal i* the smallest 
possible number of moves necessru’ im 'trier 
to arrive at the following position ? The r.oves 
for both side* must, of course, be placed strictly 
in accordance with the ru)^ of the game, 
though the result will necessarily be a very 
weird kind of diess. , 


ferent position is a ckfinreni mate. The piece* 
already placed must not he moved. 

354. — AN AMAZING DILEMMA. 

In a game of chess between Mr. Black and Mr. 
Wlute, Black wa« in difficulties, and as usual 
wa« obliged tn catch a t r ain. So he proposed 
tim White should complete the game in hi* 
, ai4~r.ee vl erudition that no moves whatever 
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should be made for Black, but only with the j 
White piece® Mt. White accepted but tv> his | 
dismay fouad it utterly itupnatiM* tci wit the 
cam* unde* such c »ii'i?tior!fi ’l:v r* he ! 

pe could dot checkmate nb opponent. <>u ' 



1 p gy la i. ]' 
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who had gone. This position is shown in the 
diagram Tt ip evident ibfi* White has check- 
mat *•! Black. But how did he do it ? Tnal 
is the pur/,le. 

3 56.— QUEER CHESS. 

Cak you place two Wlme rooks and a White 
knight 011 the board so that the, Black king (who 
must be «a one oi the four squares iri the 
middle of the board) shall b-» in check with no 
possible move open to him ? “ In other 

words," the leader will sav, “ th* king is to be 
ihowa checkmated." WcL\ you can use the 
term if you wish, though I intent ion ally do 
not employ it xmself The mere fact that 
ther* :s no Whit*: king on Iht board would 
be sufficient reason <or mv not doing so. 

V\l r - — AN'C13L.‘T CHINESE rtVZLE. 
BIACH 
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rhicJb square did Mr. Black t©n\e ids king? 

1 'he other pieces are lit th*ir prop"" pi^ivms 
in the diagram- Wh»; * may leave Blael tn 1 
ri'trtc as often as he ‘ >*<**, fjr it makaa no 
iifteicnce, a* oe c*r» re.ee arrivs at a check 
av. r pwsifh.c. [ 
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SrponMNG int*. one of ?hr m tnvt of a Lorn» u 
Club, J notrea j left by two players 


~WM ITff. 


Mv nest, purile is supposed to be Chinese, many 
hundred? of years okl, and never fails to interest. 
Whits to play ana mate, moving each »f the 
ihxee pieces once, and once only. 

$$*.— THE SIX PAWNS. 

Tn how many diffctent ways may I place six 
pawns on *he chessboard so that there shall be 
an even number of unoccupied squares in every 
row am! ev*rv column ? We are not here con- 
sidering the diagonal* at ad, <tnd every different 
mx sqaaics occupied make* a djdeient solution, 
'■o vre nav** nm. to *r"Judr revc* sals or reiieetzana, 

3 * 9. — CC, l T NTHK SOLITAIRE. 

Hej»e is a little game of solitaire that is quit* 
e^ 3 *y, but n«i so easy as to be uninteresting. 
You fan either rule out the squares on a sheet 
of cardboard or paper, i^r you r.an »rve a portion 
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of your chessboard. I shown numbered 
counters in the illustration so as to make the 
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sedation easy and intelligible to all, but chess 
pawns or draughts will serve just as well in 
practice. 

The puzzle is to remove all the counters 
except one. and this one that is left must be 
No. i. You remove a oounter by jumping 
over another counter to the next space beyond. 
If that square ii vacant, but you cannot make 
a leap in a diagonal direction. The following 
moves will make the play quite clear : x — 9, 

* — 10, 1 — 2, and so cn. Here 1 jumps ever 9 
and you remove <* from the board ; then 2 jumps ! 
over ic, and you remove 10 , 1 jump* over j, 

■*. and you remove 2. Every move k thus a I 
capture, until the last capture of all is made 
by No. 1. 

360. — CHESSBOARD SOLITAIRE. 


next square beyond, if that square is vacant, 
but you cannot make a leap in a diagonal 
direction. The following moves will make the 
play quite dear: 3— n, 4 — 12, 3 — 4, 13 — 3, 
Here 3 jumps over 11, and you remove 11 ; 
4 jumps over 12, and you remove 12 ; and sc; 
on. it will be found a fascinating little game 
of patience, and the solution requires the exer 
cise ol some ingenuity. 

361— THE MONSTROSITY. 

Oku, Christmas Eve I was travelling by. rail to 
a little place in one of the southern counties 
The compartment was very full, and the pa* 
senger* were wedged in very tightly. My 
neighbour in one of the corner teats wai closely 
studying a position set up on one of those little 
folding chessboards that c an be carried con- 
veuicffitly in the pocket, and I could scarcely 
avoid looking at ii myself, Here is the posh 
ticn : — 
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Hx re is an extension of the last game of soli- 
taire. All you need is a chessboard and thf 
thirty-two pieces, or the same number of 
draughts or counters. In the illustration num- 
bered counters arc used The puzzle is to re- 
move all the counter* except two, and these 
two must have originally been on the same 
side of the board ; that is, the two left must 
either belong to the group t to r6 or 10 the 
other group, 17 to 32. You remove a counter 
by jumping over it witf another counter v* the 



WHITE, 

Mv fellow-passenger suddenly turned his 
head and caught the look of bewilderment on 
my face. 

“ Do you play chess ? ” he asked, 

" Yet., a little. What is that ? A prob- 
lem ? " 

“ Problem ? No : a game." 

“ Impossible 1 ** I exclaimed rather rudely. 
*' The position is a perfeol monstrosity ! " 

! He took from bis pocket a postcard and 
; handed It to me. It bore an address at one 
I side and on the other the words "43. K to Kt 8.’* 
j ^ It is a correspondent game ” he exclaimed. 
! “ That is my frn^nd’s last move, and I am con- 
, skleung my teply ” 

| '* Biit you ready must excuse me; the posi- 

tion secius utterly impossible. How on earth, 
for example " 

” Ah l “ be broke in smilingly. " 1 see - you 
are a beginner ; you play to win.” 
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” Of course you wouldn't play to lose or 
drew I ” 

He touched aloud. 

“ You have much to learn. My friend and 
myself do not play for results of thAt anti- 
quated kind. We seek in chess the wonderful, 
ths whimsical, the weird. Did you evei see a 
position like that ? " 

I inwardly congratulated mvself that I never 
had. 

" That position, sir, materializes the sinuous 
evolvements and syncretic, synthetic, and syn- 
chronous concatenations of two cerebral indi- 
vidualities. It is the product of an amphoteric 
and interc&latory interchange of ■" 

** Have you seen the evening paper, sir ? ” 
interrupted the man opposite, holding out a 


MEASURING, WEIGHING, 

** Measure still for measure." 

Measure for Measure, v. i. 

» 

Apparently the first printed puzzle involving 
the measuring of a given quantity of liquid by 
pouring from one vessel to others of known 
capacity was that propounded by Niccola Fon- 
tana, better known as “ Tartaglia " (the 
stammerer), 1500-1559. It consists in dividioB 
24 ox. of \ aluable baftam into three equal part'., 
the only measures available being vessels hold- 
ing 5, ii, and 13 ounces respectively. There, 
are many different solutions to this puzzle in 
six manipulations, or pourings from one vessel 
to another. Bachet de M^ziriac reprinted thi« 
a;jd other of Tartaglia’s puzzles in his Probtfmes 
plaisans et dilectabUs (1612). It is the general 
opinion that puzzles of this class can only be 
solved by trial, but I think formulae can be 
constructed for the solution generally of certain 
related cases. It is a practically unexplored 
field for investigation. 

The classic weighing problem is, of course, 
♦hat 'proposed by Bachet. It entails the de. 
termination of the least number of weights that 
would serve to weigh any integral number of 
pounds from 1 lb. to 40 lbs. inclusive, when 
we are allowed to put a weight in eith^ of the 
two pans. The answer is 1, 3, 9, and *7 lbs 
Tartaglia had previously propounded the same 
puzzle with the condition that the weights may 
only be placed in one pan. The answer in that 
case is 1, 2, 4, 8, 16, 32 lbs. Major Mac- 
Mahon has solved the problem quite generally . 
A full account will be found in Ball’s Malhe - 
matical Recreations (5th edition). 

Packing puzzles, in which we are required to 
pack a maximum number of articles of given 
dimensions into a box of known dimensions, 
are, I believe, of quite recent introduction 
At least 1 cannot recall any example m the 
books of the old writers. One. would rather 
expect to find in the toy shops the idea pre- 
sented as a mechanical puzzle, but I do not 
think I have ever seen such a thing. The 
nearest approach to it would appear to be the 
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newspaper. I noticed on the margin beside 
his thumb some pencilled writing. Thanking 
him, I took the paper and read — " Insane, but 
quite harmless. He is in my charge." 

After that I let the poor fellow run on in 
his wild way until both got out at the next 
station. 

But that queer position became fixed in- 
delibly in my mind, with Black’s last move 43. 
K to Kt 8 ; and a short time afterwards I 
found it actuary possible to arrive at such a 
position in forty-three moves. Can the reader 
construct such a sequence ? How did White 
get hi? rooks and king’s bishop into their present 
positions, considering Black can never have 
moved his king’s bishop ? No odds were given, 
end every move was perfectly legitimate. 


AND PACKING ‘PUZZLES. 

puzzles of the jig-suw character, where there i* 
only ene depth of the pieces to be adjusted. 

362. — THE WASSAIL BOWL. 

Or 7 Christmas Eve three Weary Willies came 
into possession o! what was to them a veritable 
wassail bowl, in the form of a small barrel, con- 
t tining exrctlv six quarts of fine ale. One of the 
men possessed a five-pint jug and another a three- 
pint jug, and the problem for them was to 
divide the liquor equally amongst them with- 
out waste. Of course, they are not to use 
any other vessel? or measures. If you can 
*show how it was to be done at all, then try to 
find th« way that requires the fewest possible 
manipulations, every separate pouring from one 
vessel to another, or down a man’s throat, 
counting as a manipulation. 

3*3 —the DOCTOR'S QUERY. 

• 

" A cumous little point occurred to me in my 
dispensary this morning," raid a doctor. “ 1 
had a bottle containing ten ounces of spirits 
of wine, and another bottle containing ten 
tUDCes of water. I poured a quarter of an 
ounce of spirits fbto the water and shook them 
up together. The mixture was then clearly 
forty to one. Then I poured back a quarter- 
ounce of the mixture, so that the two bottles 
should again each contain the same quantity 
of Cuid. What proportion of spirits to water 
did the spirits ®f wine bottle then contain ? " 

364.— THE BARREL PUZZLE. 

The men in the illustration are disputing over 
the liquid contents of a barrel. What the parti- 
cular liquid is it i? impossible to say, for we are 
unable to look into the barrel : so we will call it 
water. One man says th?t the harrel is more than 
half full, while the other insists that it is not half 
full. What is their easiest way of settling the 
point ? It is not necessary to use stick, string, 
or implement of auv kind for measuring. I 




gfv* thi* merely as one of the simplest possible ' and >r,c of waiter — or what ? It is an interest- 
vxamples of the v*lu* -af ■•idinary sapjrcLy m ug question, though, curiously enough, we are 
the solving of puzzle* What are ^pparcy.lY not told how much milk or water tie puts into 
veiv difficult problem'.* U . r y *i*.me»Ai‘r r** ! the runs at the rtart of his operations, 
solved in a similarly easy manner i l v, onlv , 

«*■* a little common fens*. | 367.— WINE AND WATKK. 


365. — NEW MEASURING PLZZLP. 

Here is a new poser in measuring liquids fi.at 
will he found interesting. A man Las two t**.- 
quart vessels full of wine, and a five-quart and 
a four-quart measure. He wards to ptii ey 
actiy three qua r U m to each of ih« two mea- 
sures. How is he to <k :f ? And how maw 
manipulations. (pourings from one vct&el to 
another) do y«u require? 0£ course, waste of 
wine, tilting, and of her tricks arc not allowed. 

3$>6. — THE HONEST DAIRYMAN. 

An honest dairyman xe prepa: mg his milk for 
public consumption errxp’oyed a can marked B, 
containing milk, and a can marled A, containing 
wuter. From can A he poured enough to 
double the contents of can B. TLto he noured 
from can B mto can A enough to double its 
contents. Then he finally poured from can 
A into can B until their content? were exactly 
equal. After these operations he would send 
the can A to London, and the puzzle is to dis- 
cover what arc the relative proportions of milk 
and water that he provides for the Londouei s' 
brr.ikfa**t-lahles. Do they get equal proooi- 
tious oi milk and watet — or two parts of milk 


f Mr. CaOonFXi.LOw hsa adopted a capital idea of 
! late. When h* give* a little dinner party and 
, Jb* time arrives to smoke, after the departure 
, v t th** ladies, he sometimes finds that the con- 
j versa tinn i* apt to become too political, too 
• pe-aonai, too siow, or tro scandalous. .Then 
| he always manage? to introduce to the company 
! some n*w pojvu- that he has secreted up his 
j sleeve for the occasion. This invariably results 
j in uo end of interesting discussion and debate, 
( and put# everybody in a good humour, 
j Here is a little puzzle that he propounded the 
j other night, and it is extraordinary how the 
j comp my differed in their answers. He filled 
j a wine-glass half full of wine, and another glass 
j twice the size one-third full of wine. Then he 
j tilled up each glass with water and emptied the 
| contents of both into a tumbler. “ Now,” he 
! said, “ what part of the mixture is wine and 
j what part water ? ** Can you give the correct 
| answer ? 

363 .— THE KEG OF WINE. 

Here is a curious little problem. A man had a 
ten-gallon keg full of wine and a jug. One day 
j he drew off a jugful of wine and filled up the 
j keg with water. Later on, when the wine and 
v-ute. had goi t boroughs y mixed, be drew off 



MEASURING, WEIGHING, AND PACKING PUZZLES. 




another jugful and again filled up the keg with 
water. It was then found that the keg con- 
tained equal proportions of wine and water. 
Can you find from these fact* the capacity ©f 
the jug ? 

369— MIXING THE TLa. 

1 Mas. Spoovilr called tin* morning,” said the 
honest grocer to in* asltitant. ** She wants 
iwenty pour) is <„t tea at 2* 4*ri. per lb. Of 
course we have a good 2$. 6 d ira, a shgLdv 
inferior at 5* »<i , and a rb^ap Jcoian at if. 9 d., 
'out she is wry particular always about ne»* 
price*. 

“ What do you piopos? to do V *’ asked ?'j«* 
innocent assistant. 

'* Do ? ” exclaimed the gmcei. " Why, 
mix up the three tea* in diff^ren* pif.j^'rtions 
fi » that the twenty pounds wd! w ,ri out fairlv 
j* the lady’s price. Old'- don't j<ni jc mut *d 
the best tea than you oar. he#;, a* w* W> 

profit on that, and of onii ^ you w»]l u*c only | 
our complete pound Don't do a n ' | 

weighing.” J 

How was tb% poor fallow tc my Uie thr** j 
tea!.? Could v©» have ihewrt fcjm l>r>v 
Jr ’ i 

J7^. — A PACKING PL7Z1 r ; 

As wc all know by experience, considerable ir. ‘ 

genuity is often requited in packing sitmle* 
into a box if spac* if to hr ui.d».> waste! | 
A man once toid me tb.d >* i:<x1 a tar re nun die? * 
of iron balls, all exactly tw' inch** »r# v cUaineter > 
and h« wished to pack as many v* th-w* && pos ; 
siblc mto a rectanguiai boy 24-^ inches long, j 
*i\ inches wide, and 14 niches deep Now, \ 
wbat is the greatest number *{ the balls that he ’ 
c.uM pack i:v r that box ; 


purpose. Moreover, if the reader says that 
R'da is not usually ** put up ” in slabs of the 
dimensions that i give, 1 can only claim proble- 
matic licence 

Husssan officials were engaged in packing 
80^ gold slabs, each measuring inches long, 
u niches wide, and j inch deep. What are 
the intenoi dimensions of a box of equal 
length and width, and necessary depth, that 
iti'I exactly contain them without any space 
being left over * Not rrmre than twelve slabs 
m«v be laid on edge, accruing to the rules of 
the government. It is an interesting little 
T>i'd;!*m m packing, and not at all difficult. 


tfi-UfF BARRELS OF HONEY. 



i: m c ;>p.<n a b-ne there was an a^td merchant 
of who wo* much respected by all who 

.tr.ew Lin. He h^d three sons, and it was a 


371. — GOLD PACKING IN PUSSTA. > f * n iT ™' lhen ‘ * 11 rxactly alike. 

| \\ ! c..*ver one wen«l a pies*nt, the other two 
T tt2 editor of the Times newspaper was ir.vited j r.ev« r rt < b trive % one of equal value. One day 
f> v a high Russian official its »n$] ect the jjoM ! :h»s worthy man ;e v sick and died, bequeathing 
'.dosed m reserve at St. Petersburg, m order * hat j .ill possess ions ln> hi* three 50ns m equal 

he might satisfy himself that it not an'-t^r sh.ve*. 


“ Humbert safa.” He replied th«u it would be ! Tb>* omv dif. v„*.Uv that arose was ove>" the 


M no use whatever, for although the gojd might {stock v/f honev. There were exactJy twenty- 
sppear to be there, he would be quue unatd*- 1 no* barrels, i'he. dd man had left instructions 
a mere inspection to deciar<* that wiiat he j that not only sh eveiv son receive an e<pial 
saw wa* really qold. A corresjH.ndent of the , quantity of hon*y, but should receive exactly 
Daiiy M»il theie.ufKHi 100k up the challenge, the same number ».f barrels, and that no honey 
bo r, although he was great's im messed by whflt .should hr transfer: *d from barr*! to barrel on 
he saw, he. was compelled to confess fns in- j account of the wane involved. Now, as seven 
competence (without emptying and covmtii p j of theve barrel*, were full of honey, seyen were 
the contents of everv b'ox and sack, and assav s 'r.g { half-full, .md seven were empty, this was found 
every piece of $roM) to give any insurance ^ n J 1o be i,v;te a pur.ale, especiallv as each brother 
tne subject. In presenint§ ibe following littl- j object*- 1 t-> laUmg moie than four barrels of 
puczle, 1 wish u to be aiv* y»ui*rsto«Ki that l d' i the sair* de*c; ij/ .on — full , hnlf-fuil, or empty. 
T!l,t fnarautec th.e r-.iJ ex ; sie^'‘e -»r thi* f-'-id. | C’nt you ?>bow now the> succeeded ia ma king 
»*'* *.ue point \e i m -,i 21 at; u ' iT c <: >:v i- r ! r os*rr«ct dxvu^R of the pioperty ? 
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CROSSING RIVER PROBLEMS 


“ My boat is on the shore.” 

Byron. 

This is another mediaeval class of puzzles. 
Probably the earliest example was by Abbot 
Alcuin, who was born in Yorkshire in 735 and 
died at Tours in 804. And everybody knows 
the story of the man with the wolf, goat, and 
basket of cabbages whose boat would only 
take one of the three at a time with the man 
himself. His difficulties arose from his being 
unable to leave the wolf alone with the goat, 
or the goat alone with the cabbages. These 
puzzles were considered by Tartaglia and Bachet, 
and have been later investigated by Lucas, De 
Fenteney, Delannoy, Tarry, and ethers. In 


sight, because she had to come back again with 
the boat, so nothing was gained by that opera- 
tion. How did they all succeed in getting 
across ? The reader will find it much easier 
than the Softleigh family did, fnr their greatest 
enemy could not have truthfully called them a 
brilliant quartette — while the dog was a perfect 
fool. 

374 — CROSSING THE RIVER AXE. 

Many years ago, in the dayi of the smuggler 
known as “ Rob Roy of the West/' a piratical 
band buried ©b the coast of South Devon a 
quantity of treasure which was, of course, 
abandoned by them in the usual inexplicable 
way. Some time afterwards its whereabouts 



the puzzles I give there will be found one or 
two new conditions which add to the complexity 
somewhat. I also include a pulley problem that 
practically involves the same principles. 

373 — CROSSING THE STREAM. 

During a country ramble Mr. and Mrs. Soft- 
ledgb found themselves in a pretty little dilemma. 
They had to cross a stream in a small boat which 
was capable of carrying only 150 lbs. weight. 
But Mr. Softleigh and his wife each weighed 
exactly 150 lbs., and each of their eons weighed 
75 lbs' And then there was the dog, who could 
not be induced on any terms to swim. On the 
prmeipfe of “ ladies first, M they at met seat 
Mrs. Softleigh over ; but this was a stupid over- 


was discovered by three countrymen, who 
visited the spot one night and divided the spoil 
between them, Giles taking treasure to the 
value of £800, Jasper £500 worth, and Timothy 
£300 worth. In returning they had to cross 
the river Axe at a point where they had left a 
small boat in readiness. Here, however, was 
a difficulty they had not anticipated. The boat 
would only carry two men, or one man and a 
sack, and they had so little confidence in one 
another that no person could be left alone on 
the land or in the boat with more than his 
share of the spoil, though two persons (being 
a cheek on each other) might be left with more 
than their shares. The pvtszlc is to show how 
they got ever the river xm the fewest possible 
crossings, taking their treasure with them. No 



CROSSING RIVER PROBLEMS. 


tricks, such as ropes, “ flying bridges,” currents, 
swimming, or similar dodges, may be employed. 

375. — FIVE JEALOUS HUSBANDS. 

During certain local floods five married couples 
found themselves surrounded by water, and had 
to escape from their unpleasant position in a 
boat that would only hold three peisons at a 
time. Every husband was so jealous that he 
would not allow his wife to be in the boat or 
on either bank with another man (or with other 
men) unless he was himself present. Show the 
quickest way of getting these five men and their 
wives across into safety. 

Call the men A, B, C t D, E, and their respec- 
tive wives a, b, c, d, e. To go over and return 
counts as two crossings. No tricks such as 
ropes, swimming, currents, etc., are permitted. 

376.— THE FOUR ELOPEMENTS. 

Colonel B was a widower of a very taci- 

turn disposition. His treatment of his four 
daughters was flnusually severe, almost cruel, 
and they not unnaturally felt disposed to resent 
it. Being charming girls with cvexy virtue and 
many accomplishments, it is not surprising 
that each had a fond admirer. But the father 
forbade the young men to call at his house, 
intercepted ail letters, jmd placed his daughters 
under stricter supervision than ever. But love, 
which scorns locks and keys and garden wails, 
was equal to the occasion, and the four youths 
conspired together and planned a general* elope- 
ment. 

At the foot of the tennis lawn at the bottom 
of the garden ran the silver Thames, and one 
night, after the four girls had been safely con- 
ducted from a dormitory window to terra firm, 
they all crept softly down to the bank of the 
river, where a small boat belonging to the 
Colonel was moored. With this they proposed 
to cross to the opposite side and make their way 
to a lane where conveyances were waiting to 
carry them in ’their flight. Alas ! here at the 
water's brink their difficulties already began. 

The young men were so extremely jealous 
that not one of them would allow his prospec- 
tive bride to remain at any time in the com- 
pany of another man, or men, unless he himself 
were present also. Now, the boat would only 
hold two persons, though it could, 01 course, be 
rowed by one, and it seemed impossible that 
the four couples would ever get across. But 
midway in the stream was a small island, and 
this seemed to present a way out of the difficulty, 
because a person or persons could be left there 
while the boat was rowed back or to th* oppo- 
site shore. If they had been prepared for their 
difficulty they could have easily worked out a 
solution to the little puser at any other time. 
But they were now so hurried and excited m 
their flight that the confusion they soon got into 
was exceedingly amusing — or would have been 
to any one except themselves. 

As a consequence they took twice as long and 
crossed the river twice as often as was really 
CLitt) 


ujf 

necessary. Meanwhile, the Colonel, who was 
a very light sleeper, thought he heard a splash 
of oars. He quickly raised the alarm among his 
household, and the young ladies were found to 
be missing. Somebody was sent to the police- 
station, and a number of officers soon aided in 
the pursuit of the fugitives, who, in consequence 
of that delay in crossing the river, were quickly 
overtaken. The four girls returned sadly to 
their homes, and afterwards broke off their 
engagements iri disgust. 

For a considerable time it was a mystery 
how the partv of eight managed tp cross the 
river in that little boat without any girl ‘being 
ever left with a man, unless her betrothed was 
also present. The favourite method is to take 
eight counters or pieces of cardboard and mark 
them A, B, C, D, a, b, c, d, to represent the 
four xiitn and their prospective brides, and 
carry them from one side of a table to the 
other in a matchbox (to represent the boat), 
a penny being piactc* u the middle of the table 
a? the Eland. 

Readers are now asked to find the quickest 
method of getting the partv across the river. 
How many pass.ii 1 ** are necess try from land 
to land ? P-v “ land ” is understood either 
shore or island. Though the boat would not 
j necessarily call at the id and every time of 
; crossing, the possibility of its doing so must 
be provided for. For example, it would not 
do foi a mail to be alone in the boat (though it 
were understood that he intended merely to 
cross irorn one bank to the opposite one) if 
i there happened to be a girl alone on the island 
| otner than the one to whom he was engaged. 

I 

377 -— STEALING THE CASTLE 
TREASURE. 

| The ingenious manner in which a box of trea- 
! sure, consisting pni'cipalivof jewels and precious 
[stones, was stolen trom Gloornhurst Castle has 
i beeii banded down as a tradition in the De 
Gouroey family. The thieves consisted of a 
man, a youth, and a small bov, whose only 
mode of escape with the box of measure was 
by means of a high window. Outside the win- 
dow was fixed a pylley, over which ran a rope 
with a basket at each end. When one basket 
was on the ground the other was at the window. 
The rope was so disposed that the persons in 
the basket could neither help themselves by 
means of it nor receive help from others. In 
short, the only way <be baskets could be used 
was by placing a heavier weight in one than 
in the other. 

Now, the man weighed 105 lbs., the youth 
105 lbs., the boy go lbs., and the box of treasure 
75 lbs. The weight m the descending basket 
amid not exceed \ hat in the other by more than 
l*} lbs without causing a descent $0 rapid as to 
be most danger us to a human being, though it 
would not id ju*' the stolen property. Only two 
persons, or one person and the treasure, could 
be placed in the same basket at one time. How 
did they all manage to escape and take the box 
of treasure with them h 

8 
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The puzzle is to find the shortest way of i by hanging on to the rope, the only way being 
performing the feat, -hich in itself is not difh- ' to go dnwn with a bump/’ with the weight 
cult. Remember, a {a: son cannot help himself i in the othei basket as a counterpoise. 


PROBLEMS CONCERNING GAMES. 


•* The little pleasure of the game ” 

Matthew Prior. 

Every game lends itself to the propounding of 
a variety of. puzzles. They can be made, as we 
have seen, out of the chessboard and the peculiar 
moves of the chess pieces. 1 will now give just 
a few examples of puzzles with playing cards 
and dominoes, and also go out of doors and 
consider one or two little powers in the cricket 
field, at the football match, and the horse race 
and motor-car race. 

378.— DOMINOES IN PROGRESSION. 


(that is, with r against i, 2 against 2, and so 
on), that the total number of pips on the two 
end dor. mmc-s is five, and the sum of the pips 
on the truce dominoes in the middle is also five. 
There are just three other arrangements giving 
five ior the additions. They are : — 

(1 — o) (o — o) (o — 2) (2—1) (1 — 3) 

(4—0) (0—0) (0—2) (2—1) (1— o) 

(2—0) (0—0) (0—1) (1 — 3 > ( 3 — o) 

Now, how many similar arrangement* are there 
of five dominoes that shall give six instead of 
five in the two additions ? 
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It will be seen that I have played six dominies, i 
in the illustration, in accordance with the ok tin- | 
ary rules of the game, 4 against 4, 1 against 1, 
and so on, and yet the sum of the spots on the 
successive dominoes, 4, 5, 6 , 7, 8 , 9, are in 
arithmetical progression ; that is, the nuu.be; s 
taken in order have a common difference of 1. 
In how many difleicnt ways mav we play six 
dominoes, from an ordinary box of twenty- 
eight, so that the numbers on them may lie in 
arithmetical progression ? T We must always 
play from left to right, and numbers in decreas- 
ing arithmetical progression (such as 9, 8, 7, 6, 
3, 4) are not admissible. 


379.— THE FIVE DOMINOES. 



Here is a new little puzzle that is not difficult, 
but will probably be round entertaining by 
my readers. It will be seen that the five 
dominoes are so arranged in proper sequence 


380. — THE DOMINO FRAME PUZZLE. 
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It will be seen in the illustration that the full 
set of twenty-eight dominoes is arranged in 
the form of a square frame, with 6 against 6, 
2 against 2, blank against blank, and so on, as 
in the game, it will be found that the pips in 
the top iow and lelt-band column both add up 
44. The pips in the other two sides sum to 
59 and 32 respectively. The puzzle is tu re- 
arrange the dominoes in the same form so that 
all oi the foui sides shall sum to 44. Re- 
member that the dominoes must be correctly 
placed oae against another as in the game. 

. 381.— THE CARD FRAME PUZZLE. • 

In the illustration we have a frame constructed 
from the ten plaving cams, ace to ten of dia- 
monds. The children who made it wanted the 
pips on all four sid?s to add up alike, but they 
failed in their attempt and g ive it up as im- 
possible. It will be s'sen Lhat tlie pips in the 
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top row, the bottom row, and the left-hand side 
all add up 14, but the right-hand side sums to 
13. Now, what they were trying to do is quite 



possible. Can you rearrange the ten cards in 
the same formation so that all four sides shall I 
add up alike ? Of course thev need not add up j 
14, but any number you choose to select. * 


38a-— THE CROSS OF. CARDS. 



In this case we use only nine cards — the ace 
to nine of diamonds. The puzzle is to arrange 
them in the form of a cross, exactly in the way 


shown In the illustration, so that the pips in 
the vertical bar and in the horizontal bar add 
up alike. In the example given it will be found 
that both directions add up 23. What I want 
to know is, how many different ways are there 
of rearranging the cards in order to bring about 
thu result ? It will be seen that, without 
affecting the solution, we may exchange the 5 
with the 6 , the 5 with the 7, the 8 with the 3, 
and so on. Also we may make the horizontal 
and the vertical bars change places. But such 
obvious manipulations as these are not to be 
regarded as different solutions. They are all 
mere variations #»t one fundamental solution. 
Now, how many of these fundamentally differ- 
ent solutions art there ? The pips need not, 
of course, always add up 23. 


383 — THE "T” CARD PUZZLE. 



An entertaining little puzzle with cards is to 
take the nine cards of a suit, from ace to nine 
inclusive, and arrange them m the form of the 
letter “ T,” as shown in the illustration, so that 
the pips in the horizontal liue shall count the 
same as those in the column. In the example 
given they add up twenty-three both ways. 
Now, it is quite easy to get a single correct 
arrangement. The*pu/zle is to discover in just 
how many diflertmt ways it may be done. 
Though the number is high, the solution is not 
really difficult if we attack the puzzle in the 
light manner. The reverse way obtained by 
j ejecting the illustration in a mirror we will 
not count aa different, but all other changes 
in the relative positions of the cards will here 
count. How many different ways are there ? 

384,— CARD TRIANGLES. 

Here you pick out the nine cards, ace to nine of 
diamonds, and arrange them in the form of a 
triangle, exactly as shown in the illustration, so 
that the pips add up the same on the three 
sides. In the example given it will be seen 
that they sum to 20 on each side, but the par- 
ticular number is of no importance so long as 
it is the same on all t%ree sides. The puzzle 
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ia to find out in juvt bow many different ways 
this can be done. 

If you simply tur.i the cards round so that 
one of the other two side* is nearest to you this 
will not count as different, for the order will be 
the same. Also, it make the 4, 9, 5 change 
places with the 7, 3, 8, and at the same time 
exchange the 1 and the 6, it will not be differ- 
ent. But if you only change the 1 and the 6 it 



will be different, bwausc the order round the 
triangle is not the same. This explanation will 
prevent any doubt arising as to the conditions 


385.—“ STRAND ” PATIENCE. 

The idea for this came to me when considering 
the game of Patience that I gave in the Strand 
Magazine for December, 1910, which has been 
reprinted in Ernest Bergholt’s Second Book of 
Patience Games , under the new name of “ King 
Albert.** • 

Make two piles of cards as follows : 9 D, 8 S, 
7 D, 6 S, 5 D, 4 S, 3 D, 2 S, 1 D, and 9 H, 8 C, 
7 H, 6 C, 5 H, 4 C, 3 H, 2 C, 1 H, with the 9 of 
diamonds at the bottom of one pile and the 9 of 
hearts at the bottom of the other. The point is 
to exchange the spades witn the clubs, so that 
the diamonds and clubs are still in numerical 
order in one pile and the hearts and spades in 
the other. There aie four vacant spaces in 
addition to the two spaces occupied by the 
piles, and any card may be laid on a space, but 
a card can only be laid on another of the next 
higher value — an ace on a two, a two on a three, 
and so on. Patience is required to discover the 
shortest way of doing this. When there are four 
vacant spaces you cau pile four cards in seven 
moves, with only three spaces you can pile them 
in nine moves, and with two spaces you cannot 
pile more than two cards. When you have a 
grasp of these and similar facts you will be able 
to remove a number of cards bodily and write 
down 7, 9, or whatever the number of moves may 
be. The gradual shortening of play is fascinat- 
ing, and first attempts /ire surprisingly lengthy. 


386.— A TRICK WITH DICE. 



Here is a neat little trick Vith three dice.. I 
ask you to throw the dice without my seeing 
them. Then 1 tell you to multiply the points 
of the first die by 2 and add 5 ; then multiply 
the result by 5 and add the points of the second 
die ; then multiply the result by 10 and add 
the points of the third die. You then give me 
the total, and I can at once tell you the {points 
thrown with the three dice. How do I do it ? 
As an example, if you threw 1, 3, and 6, as in 
the illustration, the result vou would give me 
would be 386, from which I could at once say 
what you had thrown. 

3S7.— THE VILLAGE CRICKET MATCH. 
In a cricket match, Dingley Dell v. All Muggle- 
ton, the latter bad the first innings. Mr. 
Dumkins and Mr. Podder were at the wickets, 
when the wary Dumkins made a splendid late 
cut, and Mr. Podder called on him to run. Four 
runs were apparently completed, but the vigi- 
lant umpires at each end called, ** three short,*' 
making six short runs in all. What number did 
Mr Dumkins score ? When Dingley Dell took 
their turn at the wickets their champions were 
Mr. Luffey and Mr. Struggles. The latter made 
a magnincent off-drivc, and invited his colleague 
to “ come along,” with the result that the obser- 
vant spectators ’applauded them for what was 
supposed to have been three sharp runs. But 
the umpires declared that there had been two 
short runs at each end — four in all. To what 
extent, if any, did this manoeuvre increase Mr. 
Struggles’s total ? 

388. — SLOW CRICKET. 

In the recent county match between Wessex 
and Nincomshire the former team were at the 
wickets all dav, the last man being put out a 
few minutes before the time for drawing stumps. 
The play was so slow that most of the spec- 
tators were fast asleep, and, on being awakened 
by one of the officials clearing the ground, we 
learnt that two men had been put out leg- 
before- wicket for a combined score of 19 runs; 
four men were caught for a combined score of 
1 7 runs ; one man was run out for a duck’s 
egg ; and the others were all bowled for 3 runs 
each. There were no extras. We were not 
told which of the men was the captain, but he 
made exactly 15 more than the average of his 
team. What was the captain’s score ? 

389.— THE FOOTBALL PLAYERS. 

“ It is a glorious game ! ** an enthusiast was 
heard to exclaim. “ At the close of last season, 
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of the footballers of my acquaintance four had 
broken their left arm, five had broken their 
right arm, two had the right arm sound, and 
three had sound left arms.** Can you discover 
from that statement what is the smallest number 
of players that the speaker could be acquainted 
with ? 

It does not at all follow that there were as 
many as fourteen men, because, for example, 
two of the men who had broken the left arm 
might also be the two who had sound right arm3. 

590. — THE HORSE-RACE PUZZLE. 

There are no morals in puzzles. When we are 
solving the old puzzle of the captain who, 
having to throw half his crew overboard m a 
storm, arranged to draw lots, but so placed the 
men that only the Turks were sacrificed, and 
all the Christians left on board, we do not stop 
to discuss the questionable morality of the pro- 
ceeding. And when we arc dealing with a 
measuring problem, in which certain thirsty 
pilgrims are to make an equitable division ei 
Darrel of beerf we do not object that, as total 
abstainers, it is against our conscience to have 
anything to do wit h intoxicating liquor. There- 
fore I make no apology for introducing a puzzle 
that deals with betting. 

Three horses — Acorn, Bluebottle, and Cap- 
sule — start m a rage. The odds are 4 to 1, 
Acorn; 3 to 1, Bluebottle; a to i, Capsule. 
Now, how much must 1 invest on each horse in 
order to win £13* uo matter which horse comes 
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in first ? Supposing, as an example, that I 
betted £5 on each horse. Then, if Acorn won, 
I should receive £20 (four times £5}, and have 
to pay £5 each for the other two horses ; 
thereby winning £10. But it will be found 
that if Bluebottle was first I should only win 
£5, and if Capsule won 1 should gam nothing 
and lose nothing. This will make the question 
perfectly clear to the novice, who, like myself, 
ia not interested in the calling of the fraternity 
who p$ to be engaged in the noble task of 
" improv ;ng the breed of horses.” 

39i. — THE MOTOR-CAR RACE. 

Sometimes a quite simple statement of fact, 
if worded in an unfamiliar manner , will cause 
considerable perplexity. Hesc is an example, 
and it will doubtless puzzle some of my more 
youthful renders just a little. I happened to be 
at a motor-Crti race at Brook] rinds, when one 
spectator said to another, while a number of 
cars w*r? wh hug round and round the circular 
liacfc : — 

44 There's L,. ( » ( ;lesimth~ that man in the 
whi f e car ! " 

*' Yts, 1 <ee,” rras the reply; “but how many 
cars aie running in this rare ? " 

Then came this curious rejoinder ’. — 

“ One-third of the cars in front of Goggle- 
smith added to three-quarters of those behind 
him will give you the answer.” 

Now, ran you tell how many cars were running 
in the race ? 
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u He that is beaten rfay be said 
To lie in honour’s truckle bed.” 

Hudibras. 

It may be said generally that a game is a con- 
test of skill for two or more persons, into which 
we enter eithfer for amusement or to win a prize 
A puzzle is something to be done or solved 
by the individual. For example, if it were pos- 
sible for us so to master the complexities of th* 
game of chess that we could be assured of always 
winning with the first or second move, as the 
case might be, or of always drawing, then it 
would cease to be a game and would become a 
puzzle. Of course among the young and un- 
informed, when the correct winning play is not 
understood, a puzzle may well make a very 
good game. Thus there is no doubt children 
will continue to play “ Noughts and Crosses,” 
though 1 have shown (No. 109, 44 Canterbury 
Puzzles ”) that between two players who both 
thoroughly understand the play, every game 
should be drawn. Neither player could eVei 
win except through the blundering of his oppon- 
ent. But I am writing from the point of view 
of the student of these things. 

The examples that 1 give in this class are 
apparently games, but, since I show in every 
case how one player may win if be only play 


I correctly, they are in reality puzzles. Their in- 
I teten, therefore, lies in .attempting to discover 
| the leading method of play. 

• 392. — THE PEBBLE GAME. 

Here is an interesting little puzzle game that I 
: used to pl.iv with an acquaintance on the beach 
at Slocoinb-on-Sea. Two playns place an udd 
number of pebbles, we will say fifteen, between 
them Then eadb takes in turn one, two, or 
three pebbles (as he choose^;, and the winner is 
the one who gets the odd number. Thus, if you 
get seven and youi opponent eight, you win. 
11 you get six and he gets nine, he wins. Ought 
the first or second player to wm, and how ? 
When you have settled the question with fifteen 
pebbles try again with, say, thirteen. 

393— the TWO KOOKS. 

This is a puzzle game tor two players. Each 
player has a single rook. The first player places 
lus rook on any square of the board that he may 
choose to select, and then the second player does 
the same. They now play in turn, the point of 
each play being to capture the opponent's rook. 
But m this game you cannot play through a 
line of attack without being captured. That is 
to iay„ if m the diagram it is Black's turn to 
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play, he cannot move hi'* rook to his king’s 
knight’s square, or to r <; king’s rook’s square, 
because he would entei .... - “ line of fire ” when 
passing his king’s bisho >'s square. For tl.r 


Bf A( t 



same reason he cannot move* to his queen'* 
rook’s seventh or eighth squares. Now, tin f 
game can never end in a diaw Sooner oi laT“< } 
one of the rooks must fall, unless, of coutm ! 
both players commit the aOsmdity oi w>t trv- 1 
ing to win. The trick of winning is ndicnkuslv ' 
simple when you know it. Can you solve the j 
puzzle ? j 

394.— FUSS IN THU CORNER. I 



1 

Thjs variation of the last puzzle is also played 
by two persons. One pttfs a counter on No. 6, 


and the other puts one on No. 55, and they play 
alternately by removing the counter to any 
tuber number in a line. If your opponent 
moves at any time od to one of the lines you 
occupy, or even crosses one of your lines, you 
immediately capture him and win. We will 
lake an illustrative game. 

A moves from 55 to 4 2 ; B moves from 6 to 
13 ; A advances to 23 ; B goes to 15 ; A re- 
treats to 26 ; B retreats to 13 ; A advances to 
21 ; is retreats to 2 ; A advances to 7 ; B goes 
to 3 ; A moves to 6 ; B must now go to 4 ; A 
establishes himself at 1 1, and B must be* cap- 
tured next move because he is compelled to 
cross a line on which A stands. Play this over 
.’.rid vou will understand the game directly. 
Now, the pu/zle pa r t 0/ the game is this : Which 
piayei should win, and how many moves are 
> '"'’•asary ? 


S95‘—A WAR PUZZLE GAME. 



Here is another puzzle game. One pjayer, 
representing the Finish general, places a coun- 
ter at B, aud the other plavei, 1 e-present ing the 
enemy, places his counter at E. The Britisher 
niak'*? the firM advance along one of the roads 
tr. the next town, U:cl the enemy moves to one 
r»f his nearest towns, and so on in turns, until 
tne British general gets into the same town as 
the enemy arid captures hun. Although each 
ruust always move along a road to the next 
town only, and the second player may do hi 4 * 
utmost to avoid capture, the British geneial 
Ms vre should suppose, hum tbs analogy of rea> 
ii.e) must inunlibty wm. But how? That is 
the question. 

396. — A MATCH MYSTERY. 

Hf src is a little game that is childishly simple 
m its conditions. But it is well worth investi- 
gation. 

Mi. Stubbs pulled a small table between him- 
self and his fiiend, Mr. Wilson, and took a box 
of matches, from wkicn he. counted out thirty. 

" Here are thirty matches,” he said. “ I 
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divide them into three unequal ’heaps. Let me 
see. We have 14, 11, and 5, as it happens. 
Now, the two players draw alternately any 
number from any one heap, and he who draws 
the last match loses the game. That’s all ! I 
will play with you, Wilson. I have formed 
the heaps, so you have the first draw.” 

“ As 1 can draw any Vumber," Mr. Wilson 
said, “ suppose I exhibit my usual moderation 
and take all the 14 heap.’* 

“ That is the worst you could do, for it lose? 
right away. I take 6 from the n, leaving two 
equal heaps of 5, and to leave two equal heap* 
is a certain win (with the single exception of 
1, i), because whatever you do in one heap I 
can repeat in the other. If you leave 4 in one 
heap, 1 leave 4 in the other. If you then leave 
9 in one heap, I leave 2 in the other. If you 
Leave only 1 in one heap, then I take all the 
other heap. If you take all one heap, I take 
all but one in the other. No, you must never 
leave two heaps, unless they are equal heaps 
and more than 1, 1. Let's begin again.*’ 

“Very well, then,” said Mr. Wilson. “I will 
take 6 from the^4, and leave you 8, 11, 5.** 

Mr. Stubbs then left 8, n,* 3 ; Mr. Wilson, 
8 , 5 , 3 ; Mr. Stubbs, 6, 5, 3 ; Mr. Wilson, 4, 5, 3 ; 
Mr. Stubbs, 4, 5, 1 ; Mr. Wilson, 4, 3, 1 ; Mr. 
Stubbs, 2, 3, x ; Mr. Wilson, 2, 1, 1 ; which Mr. 
Stubbs reduced to i, 1, 1. 

“ It is now quite clgjtr that I must win,*' said 
Mr. Stubbs, because you must take 2, and then 
I take x, leaving you the last match. You never 
had a chance. There are max thirteen different 
ways in winch the matches may be grouped at 
the start for a certain win. In fact, the groups 
selected, 14, XI, 5, are a certain win, because 
for whatever your opponent may play there is 
another winning group you can secure, and so 
on and on down to the last match.” 

397 —THE MONTENEGRIN DICE GAME. 
It is said that the inhabitants of Montenegro 


have a little dice game that is both ingenious 
and well worth investigation. The two players 
first select two different pairs of odd numbers 
(always higher than 3) and then alternately 
toss three dice. Whichever first throws the 
dice so that they add up to one of bis selected 
numbers wins. If they are both successful in 
two successive throws it is a draw and thev try 
again. For example, one player may select 
7 and 15 and the other 5 and 13. Then if the 
first player throws so that the three dice add 
up 7 or j 5 be wins, unless the second man gets 
either 5 or 13 on his throw. 

The puzzle is to discover whieft two. pairs 
of numbers should be selected in order to give 
both players an exactly even chauce. 

398.— THE CIGAR PUZZLE. 

I oncx propounded the following puzzle in a 
London club, and for a considerable period it 
absorbed the attention of the members. They 
could make n- thing of it, and considered it 
quite impossible 0/ solution And yet, as I 
snail show, the answer is remarkably simple. 

Two men are seated at a square -topped table. 
One places an ordinary cigar (flat it one end, 
pointed at the other) on the table, then the 
otbei does the s«iinc, and so on alternately, a 
condition being that no cigar shall touch an- 
other. Which plaver should succeed in placing 
the last cigar, assuming that they each will 
play 111 the bed possible manner t The size of 
the table top and the size of the cigar are not 
given, but in Older to exclude the ridiculous 
answer that the table might be so diminutive 
as only to t:.ke one cigar, we will say that the 
table must not be Jes<, than 2 feet square and 
the cigar not more than 4} inches long With 
those restrictions you may lake anv dimen- 
sions you like Of course we assume that all 
the cigars are exactly alike m every respect. 
Should the first player, or the second player, 
win*? 


MAGIC SQUARE PROBLEMS. 


” By magic numbers ** 

Congreve, The Mourning Bride. 

Tins is a very ancient branch of mathematical 
puzzledom, and it has an immense, though 
scattered, literature of its own. In their simple 
form of consecutive whole numbers arranged iu 
a square so that every column, every row, and 
each of the two long diagonals shall add up 
alike, these magic squares offer three main 
lines of investigation : Construction, Enumera- 
tion, aDd Classifica. ion. Of recent years many 
ingenious methods have been devised tor the 
construction of magics, and the law of their for- 
mation is so well understood that all the ancient 
mystery has evaporated and there is no h-nger 
any difficulty in making squares of any dimen- 
sions. Almost the last word has been said on 
this subject. 

The question of the enumeration of all the 


possible squares oj a given order stands just 
wh^re it did over two hundred years ago. 
Everybodv knows that there ib only one solution 
for the third order, three cells by three ; and 
Fr&ncle published in 1093 diagrams of all the 
arrangements of the fourth order — 880 in 
number — «nd hi? results have been verified 
over and over again I may here refer to the 
general solution for « his order, for numbers riot 
necessarily consecutive, by E. Jtergliolt in 
Nature , May 26, 1910, as 11 h of the greatest 
importance to students of this subject. The 
enumeration of the example* of any higher 
order is a completely unsolved problem. 

As to classification, it is largely a matter of 
individual taste — perhaps an aesthetic question, 
for there is beauty in the law and order of 
numbers. A man once said that he divided the 
human race into two great classes : those who 
take snuff and those yho do not. I am not 
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sure that tome of our classifications of magic 1910, an articlt that would enable the reader to 
squares are not almos* as valueless. However, write out, if he so desired, all the 880 magics of 
lovers of these things feern somewhat agreed the fourth order, and the following is the 00m- 
that Nasik magic squares (so named by Mr. plete classification that I gave. The first ex- 


SIMPLE 


SEMI-N&SfK 




ASSOCIATED 



53 


NASIK 


Frost, a student of them, after the town in • ample is that of a Simple square that fulfils the 
India where he lived, and also called Dia- : simple conditions and no more. The second 
bolique and Pandiagonal) and Associated magic ' example is a Semi -Nasik, which has the addi- 
iquares are of special irdeiest, so I wdl just , uonal property that the opposite short diag- 

type ’ll type HI TYPE. TV 



TYPE. V 


TYPE vr 


type *va type •vnr 




explain .what these are for the benefit of the onals of two cells each together sum to 34. 
novice. Thus, 14 + 4 + 11 + 5=--34 and 12+64-134-3*34. 

I published in Tht Quun for January 15, The third example is not only Semi -Nasik but 
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alto Associated, because in it every number, if 
added to the number that is equidistant, in a 
straight line, from the centre gives 17. Thus, 

1 + 16, 2+15,3 + 14, etc. The fourth example, 
considered the most “ perfect ** of all, is a 
Nasik. Here all the broken diagonals sum to 
34. Thus,, for example, 15+14 + 2 + 3, and 
10 + 4 + 7 + 13, and 15^5 + 2 + 12. As a con- 
sequence, its properties are such that if you 
repeat the square in all directions you may 
mark off a square, 4x4, wherever you please, 
and it will be magic. 

The following table not only gives a complete 
enumeration under the four forms described, 
but also a classification under the twelve graphic 
types indicated in the diagrams. The dots at 
the end of each line represent the relative posi- 
tions of those complementary pairs, 1 16, 

2 + 15, etc., which sum to 17. For example, it 
will be seen that the first and second magic 
squares given ate of Type VI., that the third 
square is of Type III., and that the foui >b is of 
Tvpe I. fidouaid Luca b indicated thes«" types, 
but he dropped exactly half of them and did not 
attempt the clswsificatk'ii. 


Nasik (Type I.' . 

Semi-Nasik (Tvpe II , Tx.mspcni* 

1 •'!« of 

„ (Tvpe III., Associated) 

„ (Type IV.) . . 

» (Type \ .). . . 


48 


q6 

96 


48 

48 

192 


Simple. 


(Type VI.) . 
(Type VI ) . 

flvpeVin . 

(Tyju V! II.) 

(Type 1 X.) . 

(Type X.) . 

(Type XI ) 
(Type XII.) 


384 

208 


56 

56 
56 
f.6 224 


3 it) 448 


88n 


It is hardly necessary to say that every one 
of these squares will produce seven others by 
mere icversals and reflect ions, which we do not 
count as different. So tnat there ate 7,040 
squares of this order, 880 of which are funda- 
mentally different. 

An infinite variety of puzzles may be made 
introducing new conditions into the magic 
square. In The Canterbury Puzzles I have 
given examples of such squares with coins, 
with postage stamps, with cutting-out condi- 
tions, and other tricks. I will now give a few 
variants involving further novel conditions. 


. 399.— THE TROUBLESOME EIGHT. . 

Nearly everybody knows that a “magic 
square " is an arrangement of numbers in the 
form of a square so that every row, every 
column, and each of the two long diagonal? 
adds tip alike. For example, you would find 
little difficulty in merely placing a different 


number in each of the nine cells in the illustra- 
tion so that the rows, columns, and diagonals 
shall all add up 15. And at your first attempt 
you will probably find that you have an 8 in 



one of the corners. The puzzle is to construct 
t he magic square, under the same conditions, 
with the 8 m he position shown. 


4 co. — THE MAGIC STRIPS. 



1 happknfd to have lying on mv table a number 
of stups of cardboard, with numbers printed on 
them from 1 upwards in numencal order. The 
idea suddenly came to me, as ideas have a way 
of unexpectedly coming, to make a little puzzle 
of this. I wonder whether many readers will 
arrive at the same solution that 1 did. 

Take seven strips of cardboard and lay them 
together as above. Then write on each of them 
the numbers 1, 2, 3, 4, 5, 6, 7, as shown, so that 
the numbers shall form seven rows and seven 
columns. 

Now, the puzzle is to cut these strips into 
the fewest possible pieces so that they may be 
placed together and form a magic square, the 
seven rows, seven columns, and two diagonals 
adding up the same f umber. No figures may 
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be turned upside down or placed on their sides — J 
that is, all the strips m list lie in their original j 
direction. I 

Of course you could cut each strip into seven 1 
separate pieces, each } teo containing a number, . 
and the puzzle would ti.cn be very ea^v, but 1 j 
need hardly say that forty-nine pieces is a long i 
way from being the fewest possible. 


401.- EIGHT JOLLY GAOL BIRDS. 



The illustration shows the plan of a prison of 
nine cells all communicating with one aiiothe/ 
by doorways. The eight pusoners have then 
numbers on tlirir bads, and any one of tb*m . 
is allowed to exercise himself in whichever ceil ! 
may happen to be vacant, subject Li the rule | 
that at uo time shall two prisoners be in the 
same cell. The merry monarch in whose do- 
minions tbe prison was situated offered thlm 
special comforts one Christmas live if, without 
breaking that rule, they could so place them- 
selves that their numbeis should form a magic 
square. 

Now, prisoner No J happened to know a good 
deal about magic squares, so he worked out a 
scheme and naturally selected the meth..d that 
was most expeditious — that is, one involving 
the fewest possible moves frmn cell to cHl : 
But one man was a surly, obstinate fellow v quite 
unfit for the society of his jomal companions), 
and he refused to move out of his cell m take 
any part in the proceedings But No. y was 
quite equal to the emergency, and found that 
he could still do what was required in the 
fewest possible moves without troubling the 
brute to leave his cell. The puzzle is. l \ show I 
how he did it and, incidentally, to discover 
which prisoner was so stupidly obstinate. Can 
you find the fellow ? 

40a .—NINE JOLLY GAOL BIRDS. 

Shortly after the episode recorded in tbe last 
puzzle occurred, a ninth prisoner was placed in 



the varan! cell, and m nierrv monarch then 
i otbird them all ronplMC liberty on the follow- 
ing stiang* r- unlit tons. TLev were required so 
to rearrange cbcn.-elv^ in the cells that their 
numbers tor rued a magic square without their 
movements causing anv • of therm ever to 
be 1x1 the same ceil together, except lhat at the 
start one man was a Mowed tn be placed on the 
shoulders of anulbti man, and thus add their 
numbers together, and move a r one man. For 
example. No 8 injg/it be place a on rht shoul- 
ders ,*f N u z, and then * hey would ni' ve about 
tm/iher as ic. The reader should seek first to 
v !ve the puzzle lg the fewest possible moves, 
.irid then see that the mart who is imiJvned has 
itie least possible * mount of work to do. 

403. — THE SPANISH DUNGEON. 

Not fifty miles from Cadiz stord Jn the middle 
ages a .tl J tiarc? of whirh have for cen- 

times disappeared Among othei interesting 
features, this cattle cntaiix'd a particularly 
lit .pleasant Junreon divided into sixteen cells, 
all communica! mg with one. another, as shown 
m the illustration. 

Now, the governor was a merry wight, and 
very fond of puzzle? withal. One day he went 
to the dungeon and said to the prisoners, “ By 
my halidTine 1 M (or i: s equivalent in Spanish) 
“ you shall all be set free if von can solve this 
puzzle. You must so arrange yourselves in the 
sixtt'ers cells th.tr the numbers on your backs 
shall form a inj^n square in which every 
column, every row, and each of the two dia- 
gonals shall add up the same. Only remember 
this , that in no ca*>e may two of you ever be 
together in the same cell.” 

One of the prisoners, after working at the 
problem for two or three days, with a piece of 
chalk, undertook to obtain the liberty of him- 
self and his fellow-prisoners if they would follow 
his directions and move through the doorways 
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from cell to cel] in the order in which be should 
call out their numbers. 

He succeeded in his attempt, and, what is 



add up the same in each of the four columns, 
four rows, and two diagonals without two pris- 
oners having been at any time in the same cell 
together. 1 had better say, for the information 
of those who have not yet been made acquainted 
with these places, that it is a peculiaiity of 
prisons that you aie not allowed to go outside 
their walls. Any pn«‘>nei may go any distance 
that is possible in a single move. 


403. -CARD MAGIC SQUARES. 


more remarkable, it would seem iron* the 
account of ms method refolded in the ancient 
manuscript lying behTle m»», that he did ro in 
the fewest possible moves. Tin* reader i* asked 
to show what these moves were. 

404.” THE SIBERIAN DUNGEONS 

(J ^ 9$ ^ '9 ^ Uf 

~^r ~f~ ~ 

Zt fiy £» 24 

, 4- -4- -L. - 

■V ■ *\ 1 e | ft 

<5) ,'/i (s. 
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0.0 

0 

\o 0 


9 9 
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A 1 {h ' A ’A 

Vtfi * i Wk 1 


Ffli f * wv j j j Nr* J 'nnr J 

m ^ >.t. | S wt | v> I vw. ^ >a< t ^ 



The above is a trustworthy plan of a certain 
Russian prison in Sii*en ri All the ceils are 
numbered, and th* prisoners aie numbered the 
same as the cells they occupy. Th*» pi ison diet 
is so fattening that these j olitical pn miners aie 
in perp< tual fear lest, should their p->jrdoii arnve v 
they might not be able in 5,que*-/t fheuiselv* * 
through the nairow doorway* ;**.d get out. And 
of course it would be an unreasonable thine t<» 
ask any government to pull d'*w»t the walk- 
a prison just to lib '.-rate tii? prisoners, however 
innocent they might be. Then fore thes* nir-n 
take all the healthy exercise they can in order 
to retard tbe*ir increasing obc-.it y, and one of 
their recreations will serve to furnish us with 
the following puzzle. 

Show, in the fewest possible moves, how the 
sixteen men may form themselves into a magic 
square, so that the numbers on tbeir backs shall 


■ Takf an m din ary pack of card'; and throw out 
1 me nvrb'f c»»uii cards Now, with nine of the 

renijiiudei tdiileren! suits are of no consequence) 
ham tli*- anove magic square It will be seen 
: that the sups add up fifteen in every tw in every 
•column, and iri each -»i the twu long diagonals. 

; 'f he pur/*'- is with the remaining cards (without 
1 disturbing tins atiajigemeut) to form llw^e more 
i such »MUC square*;, so that eac n of the four 
' shall add up to a dihcTcnt sum. There will, of 
1 course, be four cards m the reduced pack that 
, will not be used. These four may be any that 
j you choose. It is not a difficult puzzle, but 
. inquire* just a little thought. 

1 

1 406. — THE EIGHTEEN DOMINOES. 

i The illumination shows eighteen dominoes ar- 
, ranged m the form of a squa;e so that the pips 
m every one of tb* *u column*, six rows, ami 
: two 1< ag diagonals udd up 1^ This la tint 
; smallest summation pos-abn- with any selection 
. of dominoes from an ordinary box of twenty- 

■ ei»: »t. I he greatest possible summation is 23, 
i arid a solution for this number may be easily 
'obtained by substituting for every number its 
! complement to 0. Thus for every blank sub- 
' stitute a 6, 101 eveiy i%a 5, for every 2 a 4, for 
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3 a 3, for 4 a 2, for s a i, and for 6 a blank. 
But the puzzle is to n i ke a selection of eighteen 
dominoes and arrange them (in exactly the form 



shown) so that the summations shall be 18 in 
all the fourteen directions mentioned. 


SUBTRACTING, MULTIPLYING, I 
AND DIVIDING MAGICS. 

Although the adding magic square is of such 
great antiquity, curiously enough the mult: Div- 
ing magic does not appear to have been men- 
tioned until the end of the eighteenth century, 
when it was referred to slightly by one writer 
and then forgotten until I revived it in Tit-lHts i 
in 1807. The dividing magic was apparently [ 
first discussed by me in The Weekly Dis patch in j 
June 1898. The subti acting magic is hcr% in- 
troduced for the first time It will now be 
convenient to deal with aLl four kinds of magic 
squares together. > 


second, and the result from the third. Yon 
can, of course, perform the operation in either 
direction ; but, m order to avoid negative num- 
bers, it is more convenient si'mply to deduct 
the middle number from the sum of the two 
extreme numbers. This is, in effect, the same 
thing. It will be seen that the constant of the 
adding square is n times that of the subtracting 
square derived from it, where n is the number 
of cells in the side of square. And the manner 
of derivation here is simply to reverse the two 
diagonals. Both squares are “ associated " — 
a term I have explained in the introductory 
article to this department. 

The third square is a multiplying magic. 
The constant, 216, is obtained by multiplying 
together the three numbers in anv line. It is 
" associated ’* by multiplication, instead ; of by 
addition. It is here necessary to remark that 
in an adding square it is not essential that the 
nme numbers should be consecutive. Write 
down any nine numbers in this way — 

1 3 5 

4 6 J 

7 9 11 

so that the horizontal differences are all alike 
and the vertical differences also alike (here 
2 and 3), and these numbers will form an 
adding magic square. Bv making the differ- 
ences t and 3 we, of Qtpurse, get consecutive 
numbers — a particular case, and nothing more. 
Now, in the ca^e of the multiplying square we 
must take these man tiers 111 geometrical instead 
of arithmetical progression, thus — 



Here each successive number m the rows is 


multiplied by 3, and in the columns by 2. 
Had we multiplied by 2 and 8 we should 
get the regular geometrical progression, 1, 2, 4, 
3, 16, 32, 64, 128, and 256, but I wish to avoid 
high numbers. The numbers are arranged in 
the square in the same order a.* m the adding 


square. 


Ao O r n & 


SU BTRACTtNG MULTIPLY 1N6 


OtVlDtHfe 



2 . 

l, 1 

4 

**» 

i 

7 

1 . . _ 

6 

9 

1 S 



9 6 4 


36 



1 

2 


6 

4 

IS 

36 

12 


In these four diagrams we have examples 1 The fourth diagram is a dividing magic 
in the third order of adding, subtracting, multi- square. The constant 6 is here obtained by 
plying, and dividing squares. In the first the dividing the second number in a line by the 
constant, 15, is obtained by the addition of the first (in either direction) and the third number 
rows, columns, and two diagonals. In the by the quotient. But, again, the process is 
second case you get the constant, 5, by sub- simplified by dividing the product of the two 
tracting the first number in a line from the extreme numbers by the middle number. This 
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•quart is also “ associated ” by multiplication. 
It is derived from the multiplying square by 
merely reversing the diagonals, and the constant 
of the multiplying square i 9 the cube of that of 
the dividing square derived from it. 

The next set of diagrams shows the solutions 
for the fifth order of square. They are all “ asso- 
ciated ” in the same WVy as before. The sub- 
tracting .square is derived from the adding 
square by reversing the diagonals and exchang- 
ing opposite numbers in the centres of the 
borders, and the constant of one is again n 
times that of the other. The dividing square 
is derived from the multiplying square in the 
same way, and the constant of the latter is the 
5th power (that is the »th) of that of the former. 


ment : “ A very remarkable magic square of 8, 
in two degrees, has been constructed by M. 
Pfefiermann. In other words, he lias managed 
to dispose the sixty-four first numbers on the 
squares of a chessboard in such a way that the 
sum of the numbers in every line, every column, 
and in each of the two diagonals, shall be the 
same ; and more, that if one substitutes for all 
the numbers their squares, the square still re- 
mains magic ” 1 at once set to work to solve 

! this problem, and, although it proved a very 
| hard nut, one was rewarded by the discovery 
' of some curious and beautiful laws that govern 
| it. The reader may like to try his hand at the 
{ puzzle. 

! 


APOIN& 


mtiftTiurriNfi ! M AGIC SQUARES OF PRIMES. 
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These squares are thus quite easy for odd 
orders. But, the reader will probably find some 
difficulty over the even otders, concerning which 
I will leave him to make his own researches, 
merely propounding two little problems. 

407.— TWO NEW MAGIC SQUARES. 

Construct a subtracting magic square with 
the first sixteen whole numbers that shall be 
“ associated ” by subtraction. The constant 
is, of course, obtained by subtracting the first 
number from the second in lme, the result from 
the third, and the result again from the fourth. 
Also construct a dividing magic square of the 
same order that shall be “ associated ” by divi- 
sion . The constant is obtained by dividing the 
second number in a line by the first, the third 
by the quotient, and the fourth by the next 
quotient. 

408.— MAGIC SQUARES OF TWO 
DEGREES. 

While reading a French mathematical work I 
happened to come across the following state- 


I he problem of constructing magic squares 
with prime numbers only was first discussed by 
myself in The Weekly Dispatch for 22nd July and 
5th August f 000 ; but during the last three or • 
four ye*rs i> has received great attention from 
American mathematicians. First, they have 
. sought to iorm these squares with the lowest 
possible constants. Thus, the first nine prime 
! numbers, 1 to 23 inclusive, sum to 99, which 
. (being divisible by 3) is theoretically a suitable 
I series ; yet it has been demonstrated that the 
1 lowest possible constant is in, and the re- 
j quired senes as follows : 1, 7, 13, 31, 37, 43, 61, 

I 67, and 73. Similarly, in the case of the fourth 
i order, the lowest series of piimes that are 
{ “ theoretically suitable " will not serve. But 
| in every other order, up to the 12th inclusive, 

! magic squares have been constructed with the 
! lowest senes of primes theoretically possible, 
j And the nth is the lowest order in which a 
1 straight series of prime numbers, unbroken, 

' from 1 upwards has been made to work. In 
| other words, the first 144 odd pnrae numbers 
j have actually been arranged in magic form. 

| T he following summary is taken from Ths 
Momst (Chicago) for October 1913: — 


Order o( 

Totals of 

1 >owest 

Squares 

Square. 

Series. 

Constants. 

made by — 

3rd 



f Henry E. 

33 jJ 

Ill 

■\ Dudeney 
[ (1900). 





f Ernest Berg- 

4 th 

408 

102 

I holt and C. 
1 I). Shuld- 

l ham. 

5th 

1065 

213 

H. A. Sayles. 
[C. D. Shuld- 

6th 

2448 

408 

-! ham and J. 

1 N. Muncey. 

7th 

4893 

699 

do. 

8th 

. 8912 

III4 

do. 

9U1 

I 5 I 29 

l68l 

do. 

10th 

24160 

2416 

J. N. Muncey. 

nth 

3609 s 

3355 

do. 

1 2th 

54168 

4514 

do. 


For further details the reader should consult 
the article itself, by W. S. Andrews and H. A. 
Sayles. * 
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These same investigators have also performed 
notable feats in constructing associated and 
bordeied prime magics, and Mr. Shuldhain has 
sent me a remarkable paper in which he gives 
examples of Nasik squares constructed with 


primes for all orders frvm the 4th to the iotli, I .. . . ... . . 

with the exception of the ,rd (which is clear! J | ,on of magic wharfs with prime numbers, 
impossible) and the gtb, which, up to the time ' " r,I! uere wam the read,-r that ,here “ a Uttle 


of writing, has baffled all attempts. 


. trap. € 

| A fruit merchant had nine baskets. 


409.— THE BASKETS OF PLUMS. 



Toss is the form in which/ first introduced il 


j basket contained plums (all sound and ripe), 
I and the number in every basket was different. 

| Whan placed as shown m the illustration they 
f nrmed a magic, square, so that if he took any 
three baskets iD a line in the eight possible 
directions there would always be the same 
number of plums. This part of the puzzle is 
easy enough to understand. But what follows 
seems at first sight a little queer. 

The merchant told one of his men to distribute 
the contents of any basket he chose among some 
children, giving plums to every child so that 
each should receive an equal number. But the 
man found it quite impossible, no matter which 
basket he selected and no matter how many 
children he included in the treat. Show, by 
giving contents of the nine baskets, how this 
could come about. 

410.— THE MANDARIN’S 44 T ” PUZZLE. 

Before Mr. Beauchamp Cholmondely Marjori- 
banks set out on his tour m the Far East, he 
prided himself on his knowledge of magic 
squares, a subject that he had made his special 
hobby; but he soon discovered that he had 
never really touched more than the fringe of 
the subject, and that the wily Chinee could 


MAZES AND HOW TO THREAD THEM. 


127 


beat him easily. I present a little problem magic squares with prime numbers, the follow- 
that one learned mandarin propounded to our mg forms an interesting companion problem, 
traveller, as depicted on the b.st page. Make a magic square with nine consecutive 

The Chinaman, after remarking that the con- composite numbers — the smallest possible, 
struction of the ordinary magic square of 

twenty-hve cells is “ too velly irmchee easv” 422.— THE MAGIC KNIGHT'S TOUR, 

asked our countryman so to place the numbers 

x to 25 in the square that every column, every Here is a problem that has never yet been 
row, and each of the two diagonals should add solved, nor has its impossibility been demon- 
up 65, with only prime numbers on the shaded ! strated. Hay the knight once to every square 
" T." Of course the prime numbers available { of the chessboard m a complete tour, numbering 
are 1, 2, 3, 5, 7, 11 , 13, 17, iq, and 23, so vou ; the squ nes in the order visited, so that when 
aie at liberty to select any nine of these that ! completed the square shall be “magic," adding 
will serve your purpose. Can vou construct ‘ up to 260 in every column, every row, and each 
this curious little magic square ? i of the two long diagonals. I shall give the 

I best answer that 1 have been able to obtain, in 
41 1 . — A MAGIC SQUARE OF | " hlcl * lh " re « * s ] 1 * ht " ro F in th» diagonals 

COMPOST! ES 1 alont can a peifect solution be found? 1 

: am convinced that it cannot, but it is only a 
As we have just discussed the construction of i “ pious opinion." 
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M In wandering mazes lost." 

Patadtse Lost. 

The Old English word " maze," signitvmg a 
labyrinth, probably comes from the Scandi- 
navian, but its is somewhat uncertain 

The late Professor Skcat thought that the sub- 
stantive was derived from ihe verb, and as in 
old times to be mazed or amazed was to be 
“lost in thought,” the transition to a maze ip 
whose tortuous windings we are lost is natural 
and easy. 

The word "labyrinth” is derived from a 
Greek word signifying the passages oi a mine 
The ancient mines of Greece and elsewhere 
inspired fear and awe on account of their dai k- 
□ess and the danger of getting lost in th'ir in- 
tricate passages. Legend was afterwards built 
round these mazes. r lhemo-.t familiar instance 
is the labyrinth made by Dadalus 1:1 Cirri* f«>r 
King Minos. 1 In the cer.tie was placed the 
Minotaur, and no one who entered could find 
his way out again, but became the prey of the 
monster. Seven youth’ arid seven inaidem 
were sent regularly by tne Athenian 4 ', and were 
duly devoured, until 'Theseus slew the monster 
and escaped b<uu tire maze by aid of the clue 
of thread provided by Ariadne ; which account « 
for our using to-day the expulsion “ threading 
a maze." 

The various forms of construction of mazes 
include complicated langes of caverns, archi- 
tectural labyrinths, or sepulchral buildings, tor- 
tuous devices indicated by coloured marbles and 
tiled pavements, winding paths cut in the turf, ; your pencil at the point A and ignore the en- 
and topiary mazes formed bv clipped hedges i closing line, the line leads you to the centre by 
As a matter of fact, thev may be said to haVe a long route over the entire area ; but you 
descended to us m precisely this order of variety, never have any option as to direction during 

Mazes were used as ornaments on the state youi course. As we shall find in similar cases, 

robes of Christian emperors before the ninth these early ecclesiastical mazes were generally 

century, and were soon adopted in the decora- not of a puzzle nature, but simply lone, winding 

tion of cathedrals and other churches. The paths that took you over practically all the 

original idea was doubtless to employ them as ground enclosed. n 


symbols of the complicated folds of lin by which 
man is su r rounded They began to abound in 
the early part of the twelfth century, and I give 
an illustration of one of this period in the parish 
church at St. (Quentin (Fig. 1). It formed a pave- 



Fig. i. — M« ze at St. Quentin. 


j merit of the nave, and its diameter is 34$ feet. 
! The path here is the line itself If you 
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In the abbey church of St. Bertin, at St. 
Omer, is another of these curious floors, repre- 
senting the Temple of Jerusalem, with stations 
for pilgrims. These mazes were actually visited 



Fig. a. — Maze in Chartres Cathedral. 


and traversed by them as a compromise 
for not going to the Holy Land in fulfilment 
of a vow. They were also used as a means of 
penance, the penitent frequently being directed 
to go the whole course of the maze on hands 
and knees. 

The maze in Chartres Cathedral, of which I 
give an illustration (Fig. 2), is 40 feet across, 
and was used by penitents following the pro- 



Fig. 3. — Maze in Lucca Cathedral. 


cession of Calvary. A labyrinth in Amiens 
Cathedral was octagonal,, similar to that at St. 


Quentin, measuring 4a feet across. It bora the 
date 1 288, but was destroyed in 1708. In the 
chapter-house at Bayeux is a labyrinth formed 
of tiles, red, black, and encaustic, *with a pattern 
of brown and yellow. Dr. Duca el, in hu Tour 
through Part of Normandy ” (printed in 1767), 
mentions the floor of the great guard-chamber 
in the abbey of St. Stephen, at Caen, 44 the 
middle whereof represents a maze or labyrinth 
about 10 feet diameter, and so artfully contrived 
that, were we to suppose a man following all 
the intricate meanders of its volutes, he could 
not travel less than a mile before he got from 
one end to the other.” 

Then these mazes were sometimes reduced 
in size and represented on a single tile (Fig. 3). 
1 give an example from Lucca Cathedral. It 
is on one of the porch piers, and is 19} inches in 
diameter. A writer in 1858 says that, 44 from 
the continual attrition it has received from 
thousands of tracing fingers, a central group of 
Theseus and the Minotaur has now been very 



Fig. 4. — Maze at Saffron Walden, Essex. 


nearly effaced.” Other examples were, and 
perhaps still are, to be found in the Abbey of 
Toussarts, at Ch&lons-sur- Marne, in the very 
ancient church of St. Michele at Pavia, at Aix 
in Provence, in the cathedrals of Poitiers, 
Rheims, and Arras, in the church of Santa 
Maria in Aquiro in Rome, in San Vitale at 
Ravenna, in the Roman mosaic pavement found 
at Salzburg, and elsewhere. These mazes were 
sometimes called 41 Cbernins de Jerusalem,” as 
being emblematical of the difficulties attending 
a journey to the earthly Jerusalem and of those 
encountered by the Christian before he can 
reach the heavenly Jerusalem — where the centre 
was frequently called li Ciel.” 

Common as these mazes were upon the Con- 
tinent, it is probable that no example is to be 
found in any English church ; at least I am not 
aware of the existence of any. But almost 
every county has, or has had, its specimens ot 
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mazes cut in the turf. Though these are fre- ' 
quently known as " miz-mazefi ” or “ juize- 
mazes,” it is not uncommon to find them locally 
called “ Troy-towns," “ shepherds* races," or ; 
“ Julian’s Bow As ” — names that are misleading, i 
as suggesting a false origin- From the fact* j 
alone that many of these Euglish turf mazes aie « 
clearly copied from thc*e in the Continental : 
churches, and practically all are found close to j 
Some ecclesiastical building or near the site of ‘ 
an ancient one, we may regard it as certain that ; 
they were of church origin and not inven ted by \ 
the shepherds or other rustics. And curious; v \ 
enough*, these turf mazes are apparently un- ' 



to give illustrations. I shall therefore write of 
them all in the past tense, retaining the hope 
that some are still preserved. 



F;g. 6. — Maze at Alhboiough, Lincolnshire. 


In the next two mazes given — that at Saffron 
Walden, Essex (no feet in diameter. Fig. 4), 
and the on** near St. Anne’s Well, at Sneinton, 
Nottinghamshire (Fig. 3), which was ploughed 
up on February 27th, 1797 (51 feet in diameter, 
with a p.iTli f, yards long) — the paths must in 
‘ach case be understood to be on the lines, black 
*»r white, as ti>e ca>e may be. 

I give in lug. 6 a maze that was at Alk- 


Fio. 5. — Maze at Sneinton, Nottxny’s'Uu mue 1 

known on the Continent. They are ur.tmc*? j 
mentioned by Shake peare 

** The nine men's m.»rris is Filled nn with r-^j, 
And the quaint mazes in fh« waa:>m r:e# \ ! 

For lack of tread .u e undisiwimiishaPi** ‘ \ 

A M idsummrt Sight's l)reat:*. o 1. | 

M My ola bones ache *. here’s a maze t od ...nb-ed j 
Through forth -rights and meandfj^ 1 ’ j 

The Temped, 'm 3. ‘ 

There was such a maze at ComV^'on, in 
Cambridgeshire and another, locally ■ alhd the ' 
** miz-maze," at L«*igb, in Dorset. I ; * Dt.ei } 
was on the highest part of a field np the top of , 
a hill, a quarter of a rude from flic ullage, md | 
was slightly hollow in the middle and an !-^ed bv i 
a bank about 3 fee* high. It was circuit!:, and ! 
was thirty paces in diameter. In 1868 *he turf 
had grown over the little trenches, and it was 
then impossible to trace the paths of the maze. 
The Comberton one was at the same date be- 
lieved to be perfect, but whether either or l»oth 
have now disappeared I cannot say. Nor have 
I been able to venfv the existence" or non- exist- 
ence of the other examples of which I am able 



Fig. 7. — Maze at Bough ton Green, 
Nottinghamshire. 


borough, Lincolnshire, overlooking the Humber. 
This was 44 feet in diameter, and the reaexn- 
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blance between it and the mazes at Chartres and 
Lucca (Figs. 2 and 3) v-ilt be at once perceived. 



Fig. 8. — Maze at Wing, Rutlandshire 

A maze at Bought on Green, in Nottingham- 
shire, a place cehbiatcd at one time f • »r itb fair 
(Fig. 7), was 37 fret 111 diameter, i also include 
the plan (Fig. 8) oi »me that used to be on the 
outskirts of the village of Wing, near Upping- 
ham, Rutlandshiie. This maze wa? 40 Icei in 
diameter. 

The maze that was on St. Catherine's Hill, 
Winchester, in the parish of ( hilcomhe, was a 
poor specimen (Fig 9), since, as will be seen, 



Fig. 9 — Maze on St. Catherine’s Hill, 
Winchester. 


there was one short direct route to the centre, 
unless, as in Fig. zo «^gain, the path is the 


1 


I 


1 


line itself from end to end. This maze 
was 86 feet square, cut in the turf, and was 
locally Known as the “ Mize-xnaze.” It be- 
cau f ve:y u distinct about 185$, and was then 
rtcoi by the Way den ol Winchester, with the 



Fig. zo. — Maze oc.-Ripon Commoa. 

A maze formerly existed on Ripon Common, 
m Yorkshire (Fig. 10} It was ploughed up in 
jS2/‘ r but its pUn was fortunately preserved. 
Thu example was 20 yards in diametei, and its 
pa;** is sud to have been 407 yards long. 



Fig. 11. — Maze at Theobalds, Hertfordshire. 


In the case of the maze at Theobalds, Hert- 
fordshire, after you have found the entrance 
within the lour enclosing hedges, the path is 
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Fig. ia. — Italian Maze of Sixteenth Century. 


forced (Fig. tt). As further illustrations of 
this clas*» of maze, I rive one taken tr-.m an 
Italian work on architect me by S^ilio, pub- 



Fig. 13. — By the Designers of Hamilton 
Court Maze. 


lished in 1537 (Fig. 12). and on* by T .ondv: and 
Wise, the designers o # the Hampton Grar* maze, 
from their book, The Retir'd ^ard’nrr, ouhlbhed 


in 1706 (Fig. 13). Also, I add a Dutch mate 

(Fig. 14). 

So far our mares have been of historical 
[interest, but they have pi canted no difficulty 
in threading. After the Kefoimation period 
we find incize* converted int^ mediums for re- 
creation, and thev generally consisted of laby- 
imihine pat enclosed by thick and carefuliy 
tn oimed hedges. The.e topiary hedges were 
i.;uwn to Tne Romans, with whom the topiariut 
W3? ornamental gr.tdenc*-. This type of 
h.'i id bite v*ats degenerated into the 
' ende “ J^i/zle (hncD-'S. T*js, sixpence, in- 
cluding admission t<. the Mize." The Hampton 



1 t 4 - -A Dutch Maze. 


I Court Maz*. vm-Him** or* lied the “ Wilderness,” 
. at thr .'•-•yet palace, was designed, as I have said, 
’ 1* v l .mid Wi‘> F* r \Vnha«u 111 ., who had 

1 .i hi. mg *• r • • . b ti ,.'i- (l 1 g, 15I. I have l>efore 
■ i «• s.iw 'ht* e > r t*mr versions of it, all slightly 
' iiwVrcnt v >u: one * »thei ; but the plan 1 select 
I '■ taken from an old guid»-bonlc to the palace, 
land therefwte ought to he tiustworthy. The 
; i. e.u.mg •>* the dotted lines, He., will be ex- 
. plained later on. 

! 'J he maze at Hatfield House (Fig. 16), the 
! seat of the Marquis of Salisbury, like so many 
j la) yrinths, is not difficult on paper; but both 
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MAZES AND HOW TO THREAD THEM. 




acre of ground ; but it wan, unfortunately, 
ploughed up in 1730. 



Fn*. 19. — Maze at Pimpcmc, Ltorsei 


We will now pass to the interesting sub jrc: 
of how to thread anv max While being neces- 
sarily brief, 1 will try to mak* the in v ter cWt 
to readers who havt no knowledge ■ >i ina!l»»- 
matics. And first of all we will assume tha* v » 
are trying to enter a maze (that is, get t*> f ^ 
“ centre rY ) of which we have u«> plan sml -*r« i:t 
which we know nothing. The first role •' iMs • 
If a maze has no rarts of its hedges qp* allied 


*33 

I from the rest, then if we alwavn keep in touch 
! with the hedge with the ngnt hand {or always 
! touch it wit b the left), going down to the stern 
j m every blind alley and com r.e back on the 
: other fide, we shall pass through every part of 


1 



'.no mare ;.nd ..uL^ wi exi' where we went in. 
« !.e»-ei iro vv* »: mi* »mr* or another enter 

rbf centre ir d every ,ii/ev will be tz*avers*d 
1 w>ee. 

j Now )>*.• at th* Mamptoo f curt plan Fol- 
1 lovr, 1 1 ‘h* ,‘he path 3 by the 
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dotted line, and what I have said is clearly This blunder happened to me a few years ago 
correct if we obliterate the two detached parts, in a little maze on the isle of Caldy, South 
or “ islands/’ situated n each side of the star. Wales. I knew the maze was a small one, but 
But as these island? are there, you cannot by after a very long walk I was amazed to find that 
this method tr.nerse every pait of the maze; 1 did not either reach the “ centris ” or get out 
and if it had been «o p 1 inn- d that the " rents e ” again. So I threw a piece of f>aper on the 
was, like the star, bei i* the two islands, you ground, and soon came round to / 1 ; from which 
would never pass through the “ ceritTe ” at all. 1 knew that I had blundered over a supposed 
A glance at the ilaifielc mare will show that blind alley and was going round and round an 
there are three of these detachid hedges or island. Crossing to the opposite hedge and 
islands at the centie. so this method will never using more care, I was quickly at the centre and 



Fig. as. — The Philadelphia Maze, and its Solution. 


take you to the “centre” of that one. But out again. Now, if I had made a similar mis- 
the nile will at least always biing you safely take at Hampton Court, and discovered the 
out again unless you blundei in the following error when at the star, I should merely have 
way. Suppose, when you were going in the passed from one island to another ! And if 1 
direction of the arrow in the Hampton Court had again discovered that I was on a detached 
Maze, that you could not distinctly see the turn- part, 1 might with ill luck have recrossed to the 
ing at the bottom, that you imagined you weic first island agaiD ! We thus see that this 
in a blind alley and, to* save time, exossed at “touching the hedge” method should always 
once to the opposite hedge, then vou would go bring us safely out of a maze that we have 
round and round that U-shaped island with entered ; it may happen to take us through the 
your right hand still always on the hedge— for “ centre,” and if we miss the centre we shall 
ever after know there must be islands. But it has to be 
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done with a little care, and in no case can we be ( character that will serve our purpose just as 
sure that we have traversed every alley or that i well as something moie r >mplex (Fig. 20). The 
there are no detached parts. 1 circle® at the regvp.s where we have a choice 

1 ot turnings w* may call nod**. A “ new ” path 
, or node is one that has not be*»n entered before 
^ 1 on the route ; an “ old " path or node is one that 
“* has already been filtered 1. No path may be 
i tia versed sn 1 e than twice, s When you come 
1 to a new nod*-, take juv path vou hue 3. When 
Fig. 23. — Simplified Diagram of Fig. ta, j by a new poih v« v < oj,ie 1 o an old node or to the 

i stop of * blind ulh’j, leturn bv the path vou 
If the maze has many islands, the traversing j c«.roe, 4 When by an old path you come to 
of the whole of it mav be a mallei of consulei- j .in old node, take a new path if there is one ; if 
able difbc.xlty. Hete is a method foi sol vine ' not, an old path. The route indicated by the 



Fig. 24. — Can you find the Shortest Way to Centre 


any maze, due to M. Tr&naux, but it necessitates dotted line in the diagram is taken in accord- 
carefully marking in some way your entrances a nee with these simple rules, and it will be seen 
and exits where the galleries fork. I give a dia- that it leads us to the centre, although the maze 
gram of an imaginary maze of a very simple consists of four islan<^. 
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Fig. 25. — Rosamund’s Bower. 



Neither of the methods I have given will dis- 
close to us the shortest way to the centre, nor 
the number of the different routes. But we 
can easily settle these points with a plan. Let 
us take the Hatfield maze (Fig. 21). It will be 
seen that 1 have suppressed all the blind allcvs 
by the shading. I begin at the stop and work 
backwards until the path forks. These shaded 
parts, therefore, can never be entered without 
our having to retrace our steps. Then it is very 
dearly seen that if we enter at A we must come 


out at B ; if we enter at C we must come out at 
D. Then we have merely to determine whether 
A, B, E, or C, D, E f is the shorter route. As a 
matter of fact, it will be found by rough mea- 
surement or calculation that the shortest route 
to the centre is by way of C, D, E, F. 

1 will now give three mazes that are simply 
puzzles on paper, for, so far as I know, they 
have never been constructed in any other way. 
The first I will call the Philadelphia maze (Fig. 
22). Fourteen years ago a travelling salesman. 
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livinf in Philadelphia, U.S.A., developed a curi- have arrived at C there are three ways, marked 
oualy unrestrained passion for puzzles. He 1,2, 3, of getting to D. Similarly, when we get 
neglected his Business, and svxwi his position to E there are three ways, marked 4, 5, 6 f of 
was taken frqm him. His davs and nights getting to F. We have also the dotted route 
were now passed with the subject that fasci- from C to E, the other dotted route from D to 
nated him, ana this little maze seems to have F, and the passage from I) to E, indicated by 
driven him int\ insanity. He had been puz- stars. We can, therefore, express the position 
zling over it for some 'ime, and fin all v it sent of affairs by the little diagram annexed (Fig. 23). 
him mad and caused him to fire a bullet through Here every condition of route eractly corre- 
his brain. Goodness knows what hi« difficulties spnnds to that in the circular maze, only it is 
could have been ! But the r e can be little doubt much l*s« confusing to the eye. Now, the num- 
that he had a disordered m*nd, and that if this 1 : ber of routes, under the conditions, from A to B 
little .puzzle had not cai:**»d him to lose hi« on this simplified diagram is 640, and that is the 
mental balance some otivi more or less trivial required answei to the maze puzzle, 
thing would in time have ik-re so. Th* rc is no Finally, I will leave two easy maze puzzles 
moral in the story, unless it »,e that of the Irish (Figs. 24,23} for my readers to solve for them- 
Tuaxim, which applies to »ve rv occupation of selves. Th* puzzle in each case is to find the 
life as much as to the solving c f : “ Take J shortest possible route to the centre. Every- . 

things aisv ; if vou can’t take them aisv, t*ke j bedy kn.,*w* the story of Fair Rosamund and the 
them as aisv as you can.” And it is a bad and ; Woodstock maze. What the maze was like or 
empirical way of solving any puzzle — by blowing j whether it ev'er existed except T .n imagination is 
your brains out. j not knewn. ^*anv writers believing tliat it was 

Now, how many different routes arc thee#* i s.mpb' \ tv.bv- uutructed house with a large 
from A to B in this maze if wr must never in , number of confusing rooms and passages. At 
any route go ?iP c P the same passage twice - j anv rate, my sketch lacks the authority of thf 
The four open spaces where four passages end * other ma?e« m this article My “ Rosamund « 
are not reckoned as ** jpa'.sages/' in the i Howe*- " is ^imp'v designed to show that where 
diagram (Fig. 22) it will be r ^n that J bav* j vou hav* th* plan before you it often happens 
again suppressed the blind alleys It will be 1 that the e way to find a route into a maze 
found that, in any case, we must go from I is bv wi . king backwards and first finding a way 
A to C, and also trom F to R, But when we j out. 


THE PARADOX PARTY. 


" Is not life itself a paradox 7 ” 

C. L. Dodgsok. Pillow ProbUws. 


* 

" It is a wonderful ape ! ” said Mr. Allgood, ard 
everybody at the table turn'd towards him and 
assumed an altitude of expect mcy. 

This was an ordinary Christmas dinner of im 
A llgood familv, with a sprinkling of local f* iends 
Nobody would have supposed that the above 
remark would lead, as it did, to a succession of 
curious puzzles and paradoxes, to which every 
member of the party rontnbuted something of 
interest. The Utile symposium was quite un- 
premeditated, so we must not be too critical 
respecting a tew of the posers that were forth- 
coming. The vailed character of the contribu- 
tions is just what we would expect on such an 
occasion, for it was a gathering not of expert 
mathematicians and logicians, but of quite 
ordinary folk. 

It is a wonderful age ! ” repeated M* . AU- 
good. “ A man has 1 just designed a squat* 
house in such a cunning maniiei lb a* all the 
windows on the four sides have a souui aspect," 
’ “ That would appeal to me," said Mrs. Aji- 
good, “ for I cannot endure a room with a north 


cannot conceive how it is done," Uncle 


John confessed. " I suppose he put** bay win- 


dows on the east and west sides ; but how on 
earth can he contrive to look south front the 


north »!•> ? Does he use mirrors, ox something 

of that k'vd 7 ” 

44 No," replied Mr Allgood, 14 nothing of the 
sold AM the windows are flush with the walls, 
and ye: vou get a southerly prospect from 
pverv or.e of them. You sec, there is no real 
difficulty ir designing the hr use if you select 
f he prope* spot t r ' r . it** ercxtlm. Now, this 
V' iM ii designed for a rentier ia^ who proposes 
build l* rxactiy at th« Nu*th P'Te. If you 
to <rik » rri' merit you will realize that when you 
stand .*1 the North Pole it is impossible, no 
matter which wa*» you may turn, to look else- 
where than due south ! There are no such 
directions as north, east , or west when you are 
exactly at the North Pole. Everything is due 
south ! " 

44 X am afraid, mother,” said her son George, 
after the laughter had subsided, ” that, how- 
ever much vou .night like the aspect, the situa- 
tion would a little too bracing for you." 

“ Ab, well I ” she replied. “ Your Uncle 
John fell also into the trap. I am no good at 
'-zf'-hes and puzzles, I suppose I haven't the 
right sort of brain. Perhaps some one will ex- 
plain this to me. Only last week I remarked 
to my h*iT dresser that it had been said that 
there are more persons in the world than any 
one of them has hairs on his head. He replica, 
1 Then it follows, madam, that two persons, at 
least, must have exactly the same number of 
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hairs on their heads/ If tlU is a fact, I confess | “ That seems absurd, my boy; because if I 

I cannot see it/* | place this tumbler, to represent the island, be- 

“ How do the bald -leaned afiect the quev j tween these two plates, it seems impossible that 

tion ? ” asked Uncle John. j the tumbler can be farther from# either of the 

" If there are such p*-vm® *'o existence," j plates than they are from each otiher.” 
replied Mrs. Allgood. ' wh . haven’t a * lit ary I ” But isn't Guernsey between England and 
hair on their heads discoverable under a magm- France ? " asked Willie^ f 

fymg -glass, we will leave thorn out ot the quev 15 Yes, certainly.” 

tion. Still, I don’t see how you are to prove “Well, then, 1 think you will find, uncle, 

that at least two persons have exactly the same that Guernsey is about twenty-six miles from 
number to a hair/' France, and England is only twenty-one miles 

“I think I can make it clear,” said Mr. from France, between Calais and Dover.” 
Fiikins, who bad dropped in f^r the evening. “ My mathematical master,” said George, 

” Assume the population of the world to be “ has been trying to induce me to accept the 

only one million. Any number will do as well axiom that 1 if equals be multiplied by equals 
as another. Then your statement was to the the products are equal/ ” 

effect that no person has more than run* 'It is self -evident,” pointed out Mr. Filldns 
hundred and ninety-rune thousand nine hundred i " For example, if 3 feet equal 1 yard, then 

and ninety-nine hans on his bead. Is that so 9 ” I twice 3 feet will equal a yards. Do you 

" Let me think,” said Mrs. Allgood. ” Yes see ? ” 

— yes — that is correct.” "But, Mr. Fiikins,” asked George, “is this 

ri Veiv well, then. As theie are only nin* tumbler half full of water equal to a similar 
hundred and ninety-rune thousand nir< hundred glass half emptv ? ” 
and ninety-nine different ways of bearing hair, “ Certainly, George.” * 
it is clear that the millionth person must repeat " Then it follows irorn the axiom that a glass 
one of those ways. Do you see ? ” full must equal a glass empty. Is that 

” Yes ; I *ee that — at least I think I see it.” correct ? ” 

“Therefore two peisons at least must have "No, clearly not. I never thought ot it 
the same number of hairs on their bf ids ; and in that light.” 

as the number of people on the earth so great! v " Perhaps,” suggested Mr. Ailgood, " the rule 

exceeds the number of hairs on anv one pet*on’s dors not apply to liquids.” 

head, there must, of course, be an immense 44 lur.t what I was thinking, Allgood. It 
numbei of these repetitions/* would seen* that we must make an exception 

" But, Mr. Fiikins,” said little Willie Allgood, in the cas* of liquid* ” 

"why could not the millionth man have, say, " But it would be awkward,” said George, with 
ten thousand hairs and a half ? ” 1 a smile, " if we also hart to except the case ot 

" That is mere hair-splitting, Willie, and does S solids. For instance, let us take the solid earth, 
not come into the question.” j Our mile square equals one square mile. There- 

" Here is a curious paradox,” said George 1 lore two miles square must equal two square 
" If a thousand soldier* arc drawn up in battle j miles. Is this so * ” 

array on a plane” — they understood him t<; j " Well, let me see ! No, of course not,” Mr. 
mean " plain ” — " only one man will stand up- f Fiikins replied, *' because two mile* square is 
right ” % > four square miles.” 

Nobody could see why. But George ex* I "Then,” said Geoige, "if the axiom is not 
plained that, according to End id, a plane can ! true in these cases, when is it true ? ” 
touch a sphere onlv at one point, and that per- j Mr. Fiikins promised to look lwn the ntatter, 
sou only who stands at that point, wit!, respect | and perhaps the reader will also like to give it 
to the centre of the earth, will stand upright. consideration at leisure. 

"In the same way,” ht remarked, "if a " Look here, George,” said his cousin Regi- 
billiard-table were quite level *-rhat is, a perfect j nald W'*oliey : *' by what fractional part does 
plane — the balls ought to roll to the centre.” j four-fourths exceed three- fourths ? ” 

Though he tried to explain this by placing a j " By one-fourth ! ” shouted everybody at 
visiting-card on an orange and expounding the once. 

law of gravitation, Mrs. AUgnod declined to j “ Try another one.” George suggested, 
accept the statement. She could not see that ! " With pleasure, when you have answered 

the top of a true billiard -table must, therv.eti- < that one correctly,” was Reginald’s reply, 
cally, be spherical, just like a portion of the " Do you mean to say that it isn’t one- 
orange-peel that George cut out. Of course, fourth ? ” 
the table is so small in proportion to the surface “ Cert ami v I do.” 

of the earth that the curvature is not appreci- Several members of the company failed to see 
able, but it is nevertheless true m theory. A ' that the correct answer is " one-third ” although 
surface that we call level is not the same as our 1 Reginald tried to explain that three of anything, 

if increased by one-thiid, becomes four. 

" Uncle John, bow do you pronounce 
‘ t-0-0 * ? ” asked Willie. 

" * Too/ my boy.” 

farther from France than England is. What ' " And how do you pronounce * t-w-o ’ f ” 

is the island ? ” , [ Th at it also 1 too/ ” 


idea of a true geometrical plane. 

" Uncle John,” broke in Willie Allgood, 
" there is a certain island situated between 
England and France, and vet that island is 
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“ Then how dto you pronounce the second day same number will be required on the level as 
of the week ? 44 • over the surface of the hill.” 

41 Well, that | should pronounce * Tuesday/ 
not * Toosdav. 4 ,4 ; 

44 Would yori really ? I should pronounce it ! 

4 Monday. 4 44 i 

44 If you go oVi like this, Willie/ 4 said Unde | 

John, with .fnock severity, “ you will soon be j 
without a friend in the worid.*"’ 1 

‘‘Can any of you write down quickly in t 44 Sure! v you must be wimig, George/ 4 said 
figures 4 twelve thousand twelve bundled and j Mrs. AHjpxid 44 foi if the posts are a hundred 

twelve pound** * ? 44 asked Mr Ahg'»d. j yaids apa>c and it is half a mile farther u-ver 

His^eldest daughter. Miss Mildred, was the j the hill, y.*u have to pm up posts on that extra 
only person who happened to have a pencil at I half- mile’. 44 

hand. j “ Look the diagram, mother. You will 

“It can’t be done./ 4 she decfaied, after ioak- ! nee that (hr distance from post to post is not 

itig an attempt on the whit* Uhl* cloth; but i the distance lrcrn base to base measured along 

Mr. Allgood showed her that it should be the ground 1 am just the same distance from 
written, 44 £13, sis. 4 , 4 J y t ,u if 1 u.»r.c on this spot on the carpet or stand 

44 Now it is my turn/ 4 said Mildred. " I • immediately «l>ove 1: on the chair. 44 
have been waiting to a«k ymi all a question j Put Mrs Al!j; »ud ">as net tvnvinced. 

In the Massacre of the Ir^ x-nts undfi Herod, I Mr S.nrotf ‘v, the ornate, at the end of the 
a number of p^»»- children were b.iried in j table, sain 11 tt *'• p unt that he had a little 

the sand with onlv tne*r feet sticking out. How j question to aih. 

might you distinguish the boys bom the {.Iris ? 44 \ ‘'Suppose the earth were a perfect sphere 
‘‘I suppose/ 4 •said Mrs. A 1 ! good, "it is a | with a smoi.>*h surface, and a girdle of steel wr*^ 
conundrum— something to do with theii p».*or 5 placed n wm the Equator so that it touched at 
little 4 souls. 4 44 1 *verv rxmu 44 

But after everybody had given it up, MiicLed • “ 1 Hi! 1 u» a giidie round about the earth in 

reminded the company that only boys wer* pet J L.rty nuu'’^/ " muttered George, quoting the 
to death. ! word<3 of F '•:« in A Midsummer 'Sight's Dream. 

44 Once upon a tixnV* b*igat' George, 44 Achilles i 44 New, *1 sis yaids were added to the length 
had a race with a tortoise- 44 ; nt the giro’”, what would then be the distance 

44 Stop, George 1 44 infeip"S*d Mr Allgood 'between fh* gndle md the earth, supposing 
44 We won't have that one i knew two men m that distance to be *qua! all round t 44 
my youth who were once the best of friends, 5 “In nurh a great length/ 4 said Mr Allgood, 
but they quarrelled over tt at infernal thing .if | “ I do not suppose the distant* would be worth 
Zeno’s, and they never spoke to one another ; mentMnir.g 44 

again for the rest of then lives. I draw the ; 41 Wnat do you say, George ? 44 asked Mr, 

line at that, and the other stupid thing by Zeno j Smooth! v 

about the flying arrow. I don’t beheve aa«- ! “ Well, without calculating I should imagine 

body understands them, because 1 could neve: it would be a very minute fraction of an 

do so myself. 4 * inch 44 

44 Oh, very well, Then, father. Here is an- ‘ Reginald and Mr. FUkins weie of the same 
other. The Post -Office people were about to opinion 

erect a line of telegraph-posts over a high hfil " 1 thick it will surprise yov all/’ said the 
from Turmitvftle to Wurrleton; but a* P wss curate, ‘ to learn that thos* extra six yards 
found that a railway sampan y was making a ( would maW the distance from the earth all 
deep level cutting in the same direction, thev ; round the yiidle verv nearly a yard ! 44 

arranged to put up the posts beside the line. ’ 4 ‘ Vesy nearly yard ! 44 everybody ex- 

Now, the posts were to be a hundred yards apart, 1 claimed, with astonishment ; but Mi. Smoothly 
the length of the road over the bill being five was quite correct The increase is independ- 
miles, and the length of the level cutting only ent of the original length of the girdle, which 
four and a half rules. How many posis did may be round the earth cr round an orange ; 
they save by erecting them on the level ? 44 in any cate the addition a) six yards will give a 
44 That is a very simple matter of calculation/’ distance of nearly a yard all round. This is apt 
said Mr. Filkins. “ Hnd how many tunes one to surprise the non -mat hemal teal mind, 
hundred yards will go in live miles, and how 44 Did you hear the story of the extraordinary 
many times in four and a half miles. Then precocity of Mi's P*;kuu r ft baby that died last 
deduct one nom toe other, and you hn\r tk* week? 4 * asked Mr* Allgood. 'It was only 
number of posts saved by the shorter zeute 44 three months old, and lying at the point of 
■“ «Juite right/ 4 confirmed Mr. All good, death, wnen the grief -stuck en mother asked the 
14 Nothing could be easier. 14 ’ doctor if nothing tv.uid save it. 4 Absolutely 

“ That is just what the Post-Office people nothing ! 4 sjiid the doctor. Then the infant 
said/ 4 replica George, 41 but it is quite wrong, looked up pitifully into its mother's face and said 
If you look at this sketch that I have just made, — absolutely nothing 1 44 

you will see that there is no difference whatever. 44 Impossible l 44 insisted Mildred, ** And only 
If the posts are a hundred yards apart, just the three months rid t ” 

e 
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,# There have been ertraordinarv case* of in- j " Why not ? ” .asked Mr*. Allguod. “ He mu 
fantlle precocity,” said Mi. Fihdns, *' the truth ! George X.” ( 

of which ban often been ruefully attested. But ‘ “ Yes ; but they would not f know it until 

are you sure this reauy happened, Mrs. Ah- ! there was a George II.” 

good* ? ” j Then there was no George It. until George 

” Positive,” replied the -,ady “ Put do you j III. came to the throne ? ” 

really think it astontoiing that a child of three j “ That does not follow. Thelsecond George 

months should say absolutely nothing ? Wbat j becomes 4 George II.* or#accounrof there having 

would you expect it to say ? ” been a George 1 .* ” 

“ Speaking of death,” said Mr. Smoothly, ” Then the first George was 4 George I.’ on 
solemnly, 44 1 knew two men, father and son, account of there having beer, no king of that 
who died in the sam* battle duiiug the South name before him.” 

African War. They were botn named Andrew 44 Don’t you see, mother,” said George All- 
Johnson and buried sid* by s/c>, but there was good, 41 w* did not c&ii Queen Victoria *' Vic- 
some difficulty in distuigui*hinf th-m on the toria I.;* but if there is ever a ‘Victoria II./ 
headstones. What would you have done \ ” then she will be known that way.” 

” Quite simple, ” said Mr. AUjeood. “ They 14 But there hav* been several Georges, and 
should have described one as * Andrew Johnson, J therefore he was 4 George 1 / There havrn'i 
Senior/ and the other as * Andrew Johnson, j b«r?r several Victorias, so the two cases are not 
Junior/” jsisnilai.” 

“ But I forgot to toll you that the father died I Tbev gave up the attempt to convince Mrs. 
hist.” j AIir.or«d # but the lender will, of course, see the 

“ What difference can that make ? ” ; point clearly. 

M Well, you see, they wanted to be absolutely Here i* a question/" said Mildred Allgood 
exact, and that was the difficulty/* 44 that i should like some of to settle for 

“But I don’t see am difficulty/' sain Mr. me. 1 am accustomed to buy lroni our green 
Allgood, nor could any bod v else. grocei bundles of asparagus, each 12 inches in 

,r WeU,” explained Mr. Srrt:>oti/.y, " it is like circumference 1 always put a tape measure 
this. If the father died first, fb* son was then round them to make sure 1 ara getting the full 
no longer 4 Junior/ Is that so ; ” i quantity The other day the man had no 

“To be strictly exact, yes.” ; Uiv.c bundles in stock, but handed me instead 

“That is just what they wanted — to be \ two small ones, rack f inclws in cbruraferenot. 
strictly exact. Now, if be was no longer | 4 " hat is the s«me thing/ I said, 4 and, of course. 

4 Junior/ then he did not die ‘Junior/ Con- . the price will be the same ; * but he insisted that 

sequently it must be incorrect so to describe | the two bundles together con! aiurcl more than 

him on the headstone. Do you see the , the large one, and charged me a f*w pence extra, 

point?” j Now, what I want to know is, which of ns was 

44 Here is a rather curious thing/* said Mr - r .n-ect ? Wouhl the iwo small bundles contain 
Filkins, ■* tliat 1 have jun remembered A mat* the same quantity as the large one i 4 Or would 
wrote to me the other day that be had recently j they contain more ? ” 

discovered two old coins while divine in hi* j “ That is the ancient puazle.” said Reginald, 
garden. One was dated 51 a c / and the other \ laughing. " of rht sack of corn that Sempronius 
one marked ‘George 1 / How do I vn^w that [ borrowed tr-»m Cains, which vour greengrocer, 
he was not writing the tr»U& ? 4 » i peril apt, had beer reading about somewhere. 

“ Perhaps you know the man to be addicted : He caught voa beautifully, 
to lying/' said Reginald. j “ Then they were e jusd ? ” 

“ But that would be no proof that he was j ” On the contrary, 3012 were both wrong, and 

not telling the truth in this instance.” i you were badly cheated You only got half the 

“ Perhaps,” suggested Mildred, “ vou know 1 quantity that would b.'we been contained in « 

that there were no coins inadg at those dates.” large bundle, and therefore ou^ht to have been 
“On the contrary, they were made at both charged half the original price, instead of more.” 
periods/* v es, it was a bad swindle, undoubtedly. A 

“ Were they silver or copper coins ? ** asked circle with a circumference half that of another 
Willie. must have its area a quarter that of the other 

“ My friend did not state, and 1 reailv canned Therefore the two small bundles contained to- 
see, Willie, that it makes anv difference." gethei only halt as much asparagus as a large 

“ I see it ! ” shouted Reginald 44 The letters one. 

4 ».c/ would never be used on a coin made 14 Mr. Filkins, cau you answer this ? ** asked 
before the oirth of Christ. They never antici- Willie. 44 There is 9 man ui the next village 
pated the event in that way. The letters wete ! who eats two egg* for breakfast every morning/ 1 
only adopted later to denote da!**s previuj* to j “ Nothing \ery exti vj ordinary m that/* George 
those which we call 4 a.d.* Th%t is very gi>od ; brokf in. If you told us that the two eggs 
but I cannot see why the other statement could j at* the man it would be interesting ” 
not be correct.” 44 Don’t interrupt the boy, George/' said his 

“ Reginald if quite right,” said Mr. Filkins, mother. 

“ about the first coin. The second one could “ Well/' Willie continued, 44 this man neither 
not exist, because the first George would never buys, borrows, barters, begs, steals, nor finds 
be described in his lifetime ax 4 Georgr >./ '* the eggs. Re doesn't keep iiena, end the eggs 



THE PARADOX PARTY 


How does he get the 

exchange for some- 
L. 

be bartering them/’ Willie 


Iven ti him. H<r 

he talle them in e 
? ” asKed Mildred, 
woulfc be barter) 

Perhaps son\ie friend sends them to him/* 
iggested Mrs. > ill good. ' 
r ‘ I said that they were not given to him.” 

“ I know,” said George, with confidence 
” A strange hen comes into his place and lays 
them.” 

** But that would be finding them, wouldn’t 
it?” • 


are not given 

thing else 

44 That woul'd 
replied. 

SUj 


“ Does he hire them ? ” asked Reginald. 

“ If so, he could not return them after they 
were eaten, so that would be stealing them.” 
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All agreed that Willie's answer was quite 
satisfactory. Then Uncle John produced a 
little fallacy that "brought the proceedings 
to a close,” as the newspapers say. 

413 —A CHESSBOARD FALLACY. 

44 Her* is a diagram of a chessboard,” he said. 
41 You see there are sixty-four squares — eight by 
eight. Now I draw a straight line from the top 
left-hand comer, where the first and second 
squares meet, to the bottom right-hand co/aer. 
1 cut along this line with the scissors, slide up 
the piece that I have marked B, and then clip 
of! the little comer C by a cut along the first 
upright line. This little piece will exactly fit 
into its place at the top, and we now have 




14 Perhaps it is a pun on the word 4 lay,’ ” 
Mr. Filkins said. 44 Does he lav them on the 
table ? ” 

44 He would have to get them first, wouldn’t 
he ? The question was, How does he ge< 
them ? ” 

44 Give it up ! ” said everybody. Then little 
Willie crept round to the protection of his 
mother, for George was apt to be rough on such 
occasions. 

44 The man keeps ducks ! ” he cried. “ and 
his servant collects the eggs every morning.” 

44 But you Said he doesn’t keep birds ! ” 
George protested. 

44 1 didn’t, did I, Mr. Filkins ? I said he 
doesn't keep hens.” 

44 But he finds them,” said Reginald. 

44 No ; I said his servant finds them ” 

44 Well, then,” Mildred interposed, 44 his serv- 
ant gives them to him.” 

44 You cannot give a man his own property, 
can you ? ” 


an oblong with seven squares on one side and 
nine squares on the other. There are, therefore, 
now only sixty-three squares, because seven 
multiplied by nine makes sixty-three. Where 
on earth does that lost square go to ? I have 
tried over and over again to catch the little 
beggar, but he always eludes me. For the life 
of me I cannot discover where he hides himself.” 

44 It seems to be like the other old chess- 
board fallacy, and perhaps the explanation is 
the said Reginald — ‘‘that the pieces do 

not exactly fit.” 

“ But thev do fit,” said Uncle John. 44 Try 
it, and you will see.” 

Later in the evening Reginald and George 
were seen in a comer with their heads together, 
trying to catch that elusive little square, and 
it is only fair to record that before they retired 
for the night they succeeded in securing their 
prey, though some others of the company failed 
to see it when captured. Can the reader solve 
the little mystery ? 
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AMUSEMENTS IN MATHEMATICS, 


UNCLASSIFIED PROBLEMS. < 

A snapper up of ;;r, r, ^noer^d t-ifies” The puzzle will be seen to consist of a simple 

I-'tu ie*'i Ta.lt t M v. s. Z°°p of wir* 1 fixed in a handle to be held in the 
left hand, and a certain number rings secured 
414,— YWG WAS FIRST? by unres whirh po«?s threvgh holes in the bar and 

are kept there by their blunted fends. The 
Andfrson, Riggs, and Carpenter were c ,t.v r inp 1 wire? work finely in the bar, but cannot come 
together at a phye S-v the Or«e d.n ! apart from it v nor can the wires be’ removed 

they went out hi a h-.rt and «uv a mile 2 t *** h "*m the ling*?. The general puzzle is to de- 
wheu a rifle was* filed on shore in f ir direction. | ra< h the loop cornj.lerely from ail the rings, and 
Why or by whom the h iK>i wss w^rf foituiipfely tn^-r, to put them all ori^sgain. 
does not concern us, as an in v. ;*'!?•{ ion <-n ih«$,» j f..<w, it will be seen at a glance that the first 
points is obtainable, but from the fact* ) ojeked . nut (to the right) can be taken of! at any time 
up we can get material for a curious little puzrle j by sliding it over thf end and dropping it 
for the novice j Through the loop ; or n may he put on by re- 

It seems that An frrson only b'ard the report N ei', in*.' thr operation With this exception, 
of the gun, Biggs only saw the smoke, and Cur- j the orlv ring that cao o ^ be removed is fine 
penier merely saw the bullet st'i.k^ the «vt<; [ore that happens ir hr a contiguous second on 
near them. Now, the qu<.*iar* arises : Whirr 1 ti,»* loop ?.r rb* nght-h ' d end. Thus, with all 
of them fmt knew of thr disci a ; rpr o f *be ? , :h r : mg* op. t • e *e< ond can be dropped at once ; 

! '• *th the hr**f ;mp. unvn. you cannot drop the 

415.— A WONDERFUL VjU.AGI,. •'"’"Rd. bn m:j reiu^.e.fbe third; with the 

• 'Tree lings down, vou cannot drop the 
There is a certain village in ]r.p?n r sbu3:«*<! ir. . * but rcf.y remove toe loth ; and so on. 

a very low valley, ard yel the um b nearer to ! »i *ill be < -und that the first and second rings 
the inhabitants every rooti, by ■j.iw* e".d J r be diepped together or put on together; 
Howards, than when he either u v c* *>1 <?" to pi event conriMcn nr wilt throughout 

tliese^peopi". In what part <»l ii.t’ c hiuwy r j this exceptions* double move, and say 

the village situated 7 j that onlv one ring may be* put an or removed 

ifurx • 

*al6. — A CALENDAR PU 77 LK We 'an tniw take off one ring in r move; 

, . . , , , , t . tw ling' ,u three lings in 5 movee; 

Ip the enci of the wo,h\. should Lorn* on . »?e first . , , w ri n ,^ , - to ino»t« ; five r mg < in 21 moves ; 

day of a new cvytu ", can voo i-<” west ace j \m- , een on d. ■oiling («?ud adding one 

the chance* that r will happen . r> * ?..i>uuv • ■ v,T -w f '•< o! u-igs i? rid * 1 ) we mav easily 

number ~f fnuv-- for completely 
— Tin: TUNING ir^'N i T’^r \mx ;.1 >■ - f iiiipn. To get oft all 



The illustration reps^erdt' ( :.e u* *.\'f v>.'*.t ! t»f Ms* eu r/ngs re.piiicc S5 moves. Let us look 
ancient of all mechanical puzzle*?. I.i engm is ; at the five move* 1 made in removing the first 
unknown. Cajdan, the rnatheTnaticion. xvr.itc j three ring*?, i fl e above the line standing 

about it in r,*i50, and Walls ■» in lOo;,; whi?r ii i* | ff*s ring? on thr- loop and those under for rings 
said still to be found ir, ob^'jie English villages j eft *hc lo »p. 

(sometimes deposit e.d in sti^upr j lace*, such a= j Drop the first ring ; drop the third ; put up 
a church belfry), made of iror , and appropriaivly 1 the first ; drop the second ; and drop the first — 
called ‘‘tiring-irons,” and to be us«-d by the i ? moves, as shown cloai I v in the diagrams. The 
Norwegians to-day as a lock for boxer a r ".>l 1$' \ dank circles show at each stage, from the start- 
in the toyshops it is sometimes cab«-o the ing position to the brush, which rings it is possible 
"Chinese rings,” though there seem? t.. Lt no to drop. After move - 1 it will be noticed that 
authority for the description, and it more fre- no ring can be dropped until one has been put 
quently goes by the unsatisfactory name of on, because the first and second rings from the 
“ the puztling rings.” The French call if right now on the loop are Dot together. After 
** Baguenaudier.” it' fcftn move, if we wish to remove all seven 



UNCLASSIFIED PROBLEMS. 


M3 


rings we mratjiow drop the fifth. But before 
we can then rgsove the fourth it is necessary 
to pul on the ^rst three and remove the first 


I 


OOOOOII 

.«. I S5 



| 418. — SUCH A GETTING UPSTAIRS. 

! In a suburban villa there is a small staircase 
j with eight risers, not counting the landing. 
! The little puzzle with which Tommy Smart 
; perplexed hi? family is this. You are required 
| to start from the bottom and land twice on the 
' floor above (stopping there at the finish), having 
j returned once to the ground floor. But you 
; must be careful to use every riser the same 
I number of r sines. In how few steps can you 
'make the ascent? It seems a very f-mple 
! matter, but it is more than likely that at your 
! first attempt you will make a great many more 
steps than are necessary. Of course you must 
not go more than one riser at a time. 

Tommy knows the trick, and has shown it to 
I his father, who professes to have a contempt 
! for such things ; but when the children are in 
| bed the pater will often take friends out into 
I the hall and enjoy a good laugh at their be- 
I wildennent. And vet it is all so very simple 
! when you know how it is done. 

419. — THE FIVE PENNIES. 


Jo o o o m & 
l o 

Jo 00 o # 
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o o © o* 


l 000 
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two. We shall then have 7, 6, 4, 3 on th* loop, 
and may therefore drop the fourth. When we 
have put on 2 and 1 and removed 3, 2, x, we 
may drop the seventh ring. The next operation 
then will be to get 6, 5, 4, 3, 2, 1 on the loop and 
remove 4, 3, 2, 1, when 6 will come off ; then 
get 5, 4, 3, 2, 1 on the loop, and remove 3, 2, 1, 
when 5 will come off ; then get 4, 3, 2, 1 on the 
loop and remove 2, 1, when 4 will come off ; 
then get 3, 2, 1 on the loop and remove x, when 
3 will come off ; then get 2, 1 on the loop, when 
2 will come off ; and 1 will fall through on the 
85th move, leaving the loop quite free. The 
reader should now be able to understand the 
puzzle, whether or not he has it in his hand in 
a’ practical form. 

The particular problem I propose is simply 
this. Suppose there are altogether fourteen 
rings on the tiring-irons, and we proceed to take 
them all off in the correct way so as not to waste 
any moves. What will be the position of the 
rings after the 9,999th move has been made ? 


Here is a really hard purzle, and yet its con 
| ditions are so absurdly simple. Every reader 
i Knows how to place foui pennies so that they 
are equidistant from each other. All you have 
to do is to arrange three of them flat on the 
table so that they touch one another in the 
form of a triangle, and lay the fourth penny on 
top in the centre. Then, as every penny touches 
| every other penny, they are all at equal dis- 
tances from one another. Now try to do the 
same thing with five pennies — place them to that 
every penny shall touch every other penny — and 
you will find it a different matter altogether. 

420. — THE INDUSTRIOUS BOOKWORM. 
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AMUSEMENTS IN MATHEMATICS. 


little posers. He is explaining that since he I wood’s rubies. There have, oj course, been 
last had occasion to take down those three many greater robberies in poinJ of value, but 
volumes of a learned bo >k from their place on few so artfully conceived. Laly Littlewood, 
his shelves a bookworm has actually bored a of Romley Manor, had a beautiful but rather 
hole straight through from the first page to the eccentric heirloom in the form of a ruby brooch, 
last. He says that the lea< es are together three j While staying at her town bouse early in the 
inches thick in each volume, and that every cover • eighties she took the jewel to a shop in Bromp- 
is exactly one-eighth of an inch thick, and he | ton for some slight repairs. * 
asks how long a tunnel had the industrious ; “ A fine collection of rubies, madam,” said 

worm to bore in preparing his new tube railway. : the shopkeeper, to whom her ladyship was a 
Can you tell him ? | stranger. 

j “ Yes/’ she replied ; “ but curiously enough 
42 i. — A CHAIN PUZZLE. ! I have never actual^ 1 counted them,, My 



This is a puzzle based on a pretty littl- idea j 
first dealt with by the late Mr. Sam Loyd. A ! 
man had nine pieces of chain, as shown in the | 
illustration. He wanted to join these fifty links ( 
into one endless chain. It will cost a penny to 
open any link and twopence to weld a link to- 
gether again, but he could buy a new endless 
chain of the same character and quality lor 
2S. 2<L What was the cheapest course for him 
to adopt ? Unless the reader is cunning he 
may find himself a good way out in his answer, j 

422.— THE SABBATl! PUZZLE. 

I havx come across the following little poser 
in an old book. I wonder bow many readeis 
will see the author’s intended solution to the 
riddle. 

Christians the week’s first day for Sabbath bold ; 
The Jews the seventh, as they did of old ; 

The Turks the sixth , as we have oft been told. 
How can these three, in the same place and 
day, 

Have each his own true Sabbath ? tell, I pray. 

42$.— THE RUBY BROOCH. 

The annals of Scotland Yard eon tain some re- 
markable cases of jewel robberies, but one of 
the most perplexing was the theft of Lady Lit He- 


rn ther once pointed out to me that if you start 
from the centre and count up one line, along 
the outside and down the next line, there are 



always eight rubies. So I should always know 
if a stone were missing,” 

Six months later a brother of Lady Little- 




UNCLASSIFIED PROBLEMS. 


wood's, who h;ld returned frotn his regiment 
in India, noticed that his sister was wearing the 
ruby brooch omjnigbt at a county ball, ana on 
their return home asked to b»ok at it more 
closely. He immediately detected the fact that 
lour of the stones were cone. 

“ How cau that poswbly be ? ” said Lady 
Littlewood. • “If you count up one line from 
the centre,. along the edge, and down the uext 
line, in any direction, there are always eight 
stones. This was always so and is so now. 
How, therefore, would it po^ b<*e to remove 
a stone without my delating it'* " 

“ Nothing could be simpler," replied the 
brother. “ I know the brooch well It origi- 
nally contained forty-five stones, and there are 
now only forty-one. Somebody has iIoUm four 
rubies, and then reset as small a number * f the 
others as possible in such a way that d vr~ shall 
always be eight in any cf the detections ynu 
have mentioned." 

There was not the slightest doubt th.it the 
Brompton jeweller was the thief, :.nd ti.** u uf* r 
was placed in the hands of th*. police. I'u. the 
man was wanted# for other n bberie'\ ana bad 
left the neighbourhood some time before, 'lo 
this day he has never been found. 

The interesting little point that at nr-t baffled 
the police, and which forms the 8ubj. -r of our 
puzzle, is this : How weie the forty -tive tub vs 
originally arranged on the breach ? 1 he illus- 

tration shows exactly how the forty-"oe were 
arranged after it came back from the icwrder ; 
but although they count eight correctly in any 
of the directions mentioned, there are four 
•tones missing. 

424. — -THE DOVETAILS BLOCK. 
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{ in oak, in teak, in mahogany, rosewood, satin- 
wood, elm, and deal ; some half a foot in length, 
and others varying in size right down to a deli- 
| cate little model about half ail inch square. It 
• seemed to create considerable interest. 


JACK AND THE BEANSTALK. 




Thf illustration, by a British artist, is a sketch 
of lack climbing the beanstalk. Now, the 
artist has made a serious blunder in this draw- 
| mg. Can you find out what it is ? 

I 426, — THE HYMN-BOARD POSER. 

| Thk worthy vicar of Cbumpley St. Winifred is 
in great distress. A little church difficulty has 
I arisen that all the combined intelligence of the 
‘p'liish seems unable to surmount. What this 
difficulty is I will state hei rafter, but it may add 
to the interest of the problem if I first give a 
Here is a curious mechanical puzzle that was j snort aec/ nnt of the curious position that has 
given to me some years ago, but 1 cannot ‘been br night about It all has to do with the 
say who fiist invented it It consists d two 1 church hyum-boards, the plates of which have 
solid blocks of wood securely dovetailed to- j become so damaged that they have ceased to 
gether. On the other two vertical snlu that | fulfil the purpose for which they were devised, 
are not visible the appearance is precisely the | A generous pansh ioner has promised to pay for 
same as on those shown. How were the pieces ; a new set of plates at a certain rate of cost ; but 
put together ? When I published this little j strange as it may seem, no agreement can be 
puzzle in a London newspaper 1 received (though | come to as to what that cost should be. 
they were unsolicited) quite a stack of models, | The proposed make$ of the plates has i 

IO 
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a price which the donor declares to he absurd. I 
The pood vicar think': ibry are both wrong, so | 
he asks the schooling er to v r *<rk out the In tie « 
sum. Blit this individ lal d- r Lito« that he can j 
find no rule bearing on the subject in any of his i 



arithmetic book?. An arplir./ion h: v:np beers j 
made to the local medic d pi petitioner, as a jnan , 
of more than average intellect at Chuiupley, he 
has assured the vicar that his pracfice is so 
heavy that he has not had time even in l-v#k at 
it, though Jus assistant whispers that the docto r 
has been sitting up umisu,.llv late tor several 
nights past. Widow Wilson has a strait son, 
who is reputed to have mire won a prize i u , 
puzzle-solving. He asserts that a* he cannot ■ 
find any solution to the prol Dm it must h.; r, ef 
something to do with the squaring of the ciiclr, 
the duplication of the rube, or the tri«ec*ion of 
an angle ; at any rate, he ha? never before *een 
a puzzle on the principle, and he give? it rp 

This was the state of afTait? when the dist- 
ant curate (who, I should say, had frank! v con- 
fessed from the first that a profound study of 
theology had knocked out of his head all the 
knowledge of mathematics he ever possessed) 
kindly sent me the puzzle. 

A church has three h vino-boards, each to in- 
dicate the numbers of five different hymn? to 
be sung at a service. All the boards are in use 
at the same service. The hymn-book contains 
700 hymns. A new s*>t of nutnliers is required, 
and a kind parishioner filers to present a set 


painted on mcfaJ plates, but stipulates that only 
the smallest number of platm necessary shall 
be purchased The cost of efch plate is to be 
6d., and for the painting of 'each plate the 
charges are to be : For one plate, is. ; for two 
plates alike, njd. each ; foi three plates alike, 
i:ld. each, and so dfi, the qhaege being one 
farthing le^-s per plate for each similarly painted 
p 5 atc. Now, what should be the lowest cost ? 

Readers will n->te that they are required to 
:r>e ev^ry, legitimate and practical method of 
**r.r n^uisy. Hie illustration will make clear the 
nature of fur three Aiynin boards and plates, 
Th* hv* hymns are here indicated by means of 
twelv pb tcs. These plates slide in separately 
at the l..ic!c, and in the illustration there is room, 
of course, i jt three more plates. 

477 -PHEASANT-SHOOTING. 

•\ Cocwicry friend, who is very apt to draw the 
long :>ov, and fa evidently less of a sportsman 
tr-'.-fi h* :' rr tends to be, relates to me the follow- 
ing »i* it w;v credible yafn : — 

"i've just been pheasant-shooting with my 
friend iiio duke. Wr had splendid sport, and 
5 nv»dr ? f »me wonderful shot?. What do you 
J', 1 '. 5 ' ot this, for instance? Perhaps you can 
twist it in'f' a puzzle. The duke and I were 
crossing a *Ha when suddenly twenty-four 
Tii.'asant* ros* on tlie wing ncht in front of us. 
I IK' and *w.#-tiuid« o? them dropped dead 
; ,i JVV <r., ?< 7j,e:i the dnV* Ind a shot at what 
v ,f *r * ]t)‘. and \ rough t vt.i three-twenty- 
1 o: them. w untied m the wing. Now, 

out of th'-K twr nil -four birds, how many still 
in ii rd ** 

It «f ms a Rim; If enough question, but can 
ih- riadet give a correct answer ? 

4 ?&. — THE GARDENER AND THE COOK. 

A coRnrspownrNT, figninp himself “ Simple 
Simon ” snggecttd Mi^t i should give a special 
c..icb p»*rrh i r . the isme of The Weekly Dispatch 
i*'s Ah i'f ■ !V Day, 1000 Sol pave the’ follow- 
ing. and it caused rojir.idcrable amusement; for 
pt.t of a very large Ik dv t>f competitors, many 
•''•’.'ie expert, not a tingle pi: son solved it, 
though it for nerily a Lv-utb. 



“ The illustration i? a fancy sketch of my 
I correspondent, 1 Simple Simon/ in the act ol 
\ trying to solve the 1: bowing innocent little 
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arithmetical puiide. A race between a man and | your second coin at exactly the distance of an 
a woman that f happened to wjfnrs s one Ml ' inch from the first, the third an inch distance 
Fools’ Day ha?J fixed itself indelibly on mv j <roin th<* *erond, and so on. No halfpenny may 
memory. It hAppened at a country- houM\ ! f ouch another halfpenny or cross the boundary, 
where the gartlener and the cook decided *0 j Our illustration will make the matter perfectly 
run a race to a point 100 feet straight away am* clear. No 2 coin is an inch from No. 1 ; No. 3 
return. I found that fte gardener ran 3 fe*t | an inch from No. 2 : No. a an inch from No. 3 ; 
at every borfhd#and the cc-olc only 2 feet, but | nut after No. to is placed we can go no further 
then she made three bound'? to his two. Now, ; in this attempt. Yet several more halfpennies 
what was the result of the r?c- ? ” | might have been got in. How many can tbs 

A fortnight after publication I added the | reader place ? 



following note: “It has been *ugr**.f*d that} 
perhaps there is a catch in the ‘ iHuro,’ but I 
there is not. The nice is to a poii.* xoo feet 
away and home again —that is, a di<-tancf of! 
200 feet. One correspondent asks whether thev j 
take exactly the same time m turning, to winch ! 
I reply that thev do. Another seems to sus- 
pect that it is really a conundrum, and that 
the answer is that ' the result of the race was 
a (matrimonial) tie.’ But 1 had no such inten- 
tion. The puzzle is an arithmetical one, as it 
purports to be.” 

429. — PLACING HALFPENNIES. 





Here is an interesting liftl* puzzle *uc costed I 
to me by Mr. W. T. Whyte. Mark cut on a ! 
sheet of paper a rectangular space 5 inches bv j 
3 inches, and then find the greatest number of | 
halfpennies that can be placed within the en- 
closure under the following conditions. A half- 
penny is exactly an inch in diameter. Place 
your first halfpenny where you like, then place 


470. — FIND THE MAN’S WIFE. 

Ovf summer day In 1003 I was loitering on the 
Brighton front, * .itching the people strolling 
about on the lx ir.b, when the friend who was 
wjih me «uddenlv drew mv attention to an indi- 
vidual who w.»s standing alone, and said, “Can 
you point out that man’s wife ? They are stop- 
| ping at the tame hotel a? I am, and the lady is 
' »ne of those in view.” After a few minutes’ 

; observation. I was successful in indicating the 
j l«ulv correctly. My friend was eurious to know 
I bv what method of reasoning I had arrived at 
; the result Thu was my answer : — 

: *kWe rir at cnee exclude that Sister of 

| Me r cv m-t the girl in the short frock; also the 
' woman seiliog oranges. It cannot be the lady 
in widow;’ weeds It is not the lady in the 
bath chair, because she is not staying at your 
hotel, ior I happened to see her come out of 
p private house this morning assisted by her 
maid. The two lafc:* *■ in red breakfasted at my 
h P i +his morning, and as they were not wear- 
m. m ltd- .or d» ess I conclude they are staying 
l 1 et#». It therefore r^sts between the. lady in 
l !’je and the one with the green parasol. But 
‘he left hand that h -Ids the parasol is, you see, 
lm gloved and bears no wedding-ring. Conse- 
quently I am driven to the conclusion that the 
iadv in Hue is the man’s wife — and you say 
this is correct.” 

Nov, as my friend was an artist, and as I 
thought an arousing puz/’e might be devised on 
the lines H his question, l asked him to make 
mu a drawing accoidmg to some directions that 
T gave 1 hn, and l h.i\* pleasure in presenting 
his production *0 mv readers. It will be seen 
that tbe picture shows six men and six ladies: 
Nos. 1, 3, 5, y, 9, and 11 are ladies, and Not. 2, 
t 
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4, o f 8, 10, and 13 are man. These twelve In- 
dividuals represent b.x manied couples, all 
strangers to one anotLf r who, in walking aim- 
lessly about, have got 1 xed up But we are 
only concerned with the man that is wearing a 
straw hat— Number to. The puzzle is to find 
this man's wile. Ex nn r the six launc care- 
fully, and see if you can net ermine which one of 
them it is. 

I showed the picture at th* time to a few 
friends, and they expressed wry dt/Vrent opin- 
ions on the matter. One *.,*d “ 1 iml believe 
be would marry a gnl N;n ( >ei 7.” An- 
other said, “ I am suie a rune Did like Number 3 
would not mar r v ? feljow i *' Another 

said, “It must tie Number 1, because she has 


J ot as far away, as possible from the brute 1 *’ 
t was suggested, again, that it must be Number 
ix, because “he seems to be looking towards 
bci;” but a cycur retorted, *‘,For that very 
reason, if he is really looking at her, I should 
say that she is not h:s wife ! ** 

1 now leave the qu^^ion in thejtiands of my 
readers. Which is really Nunttfsr^o’s wife ? 

The illustration is of necessity considerably 
reduced horn the large scale on whihh it origi- 
nally appeared in The Weekly Dispatch (24th 
Mav 1103). but it is hoped that the details will 
V sufficiently dear tcuallow the reader .to de- 
rive entertainment frftn its examination. In 
any case the solution given will enable him to 
! follow the points with interest. 


SOLUTIONS. 


1. — A POST-OFFICE PERPLEXITY. j men, 10 w^men and 16 men, 15 women and 15 
« _ . , .. . . . | mnn co w men and ro men, 25 women and 7 

Thk young hdy supplied ■> twopenny * amps, \ ' ^ d 4 TOPBf a IK ? 35 women and 

-\° P-ni«» stfnp*. and * * bli . l, st case mu^Lnot be counted, 

»tam r s, which *4 r very «ac»-y fulfil* conch- ; ^ „ maiu , m was , haI W there should be 

tious and represent* a cost of foe shmtnjM. j < r ■■ , „ nli .,, man i3 n ,„ men . There- 


i. — YOUTHM7L PRECOCITY 


| ft re the ans wer is sir years. 

7.— 7 HR WIDOW'S LEGACY. 


The price of the banana must have b*ea one . 

penny fai thing. Thu*, 060 bananas won «d cor r 1 , , . . .. . . . 

£5, and 480 sixpences would l»uv 2.304 br.uanas. f ' ! T W *^‘ , 'T 5 ,°* * e K HC Y mus ^e 

**' * y ' J | L~o e ., 2'-. Id and t* of a penny. 

! 


! 


8. — INDISCRIMINATE CHARITY. 

Tks gentleman must have h«td 3s. fid. in his 
pocket wnen he set out for borne. 

9 — THE TWO AEROPLANES. 


3.- -AT A CATTLE MARKET 

Jakes men have taken 7 aiuvud* to 
Hodge must have taken n, aid Dunam rr?*M 
have take.n 21. There wr.M »bus 39 ammaN 
altogether. 

4. — THK BEANFEAST PU 7 ZLK . 

The cobblers spent 3 *>**., the tailors rp'nt al*** 

35s., the hatter* spent 4 *s , jiirl *7.<. ; 

spent 21s. Thus. tlu v sp* nf ..If jgethei £6, 17s., ! 
while it will b* found that 1 fve cobble:.- | 

as much as four tailors, twelve tailors as much ! 
as nine hatters, and six hatters as much as eight ; Jorxtnp had originally £19, 18s. in hi' pocket, 
glovers. I ami :.peis J £9, 19s. 

5.— A QUEER COINCIDENCE. j 

_ . . „ , . . i rx.— THE CYCLISTS' EE AST, 

Puzzles of this cla*-? are g^neially sojved ip j 

the old books bv tlie tedious process of “ worl:- I Th^kh weiv fen <r. r dlists at tht feast. They 

ing backwards.*’ But a simple general solution ; should have paid 8s. each ; but, owing to the 

is as follows : It there are *t plriv* rt, the amouni ; departure of two persons, the remaining eight 
held by every player at the end will be in'c*}, would pay 10s, each, 
the last winner must have held m(n-fi) ai the 

■ lort f ho rto-vt -L. r\ 1h*> novt mat J. t\ 


j The man must have paid £500 and £750 for the 
tw. rjiacninrs, raaksur together £1,250; but as 
| ].*» ». 1 ,' mi for only £1,200, he lost £30 by the 

’ t rai. '.action 

10.— BUYING PRESENTS. 


start, the next m(2« + 1), the next + x), 

the next m(8n Ei), and so on to the first player, 
who must have held m(2* *»- r 1). 

Thus, in this case, n— 7, and the amount held 
by every player at the end was 2 r t art h mgs. 
Therefore m=i, and G started with S farthings, 
F with 15, i£ with 20. I) with 57, C with 113, 
B with 225, ana A with 449 farthings. 


6 . — A CHARITABLE BEQUEST. 
Thee? are seven dilTcreut ways in which the 


12.—A QUEER THING IN MONEY. 

The answer i? as follows : £44,44 4> 4*- 4d.= 
28, arjd, reduced to pence, 10,666,612=28. 

It is a cunou* little ctiincidence that in the 
an.-wer j 0,666,612 the four central figures indi- 
cate the only other answer, £66, 6s. 6d. 

13 —A NFW MONEY PUZZLE. 


The smallest sum of money, in pounds, shillings, 

___ pence, and farthings, containing all the nine 

money may be distributed : 5 women .mid 19 \ digits once, and oi.ee ozzJy. is £2,567* Qjd- 
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14. --SQUARB MONEY. 

Thk answer is. ijd. and 3d. Added together 
they make 4^., and ijd. multiplied by 5 is 
also 4$d. 

1 5 . — POCKET MONEY. 

The largest possible sum is t ss. $d , composed 
of a crown and a half-crown (or three half- 
crowns), fbur llorirs, and a thieepennv piece. 

16.— THE MILLIONAIRE’S PER VI. EXIT V. 

The Answer to this quite easy puzzle rrav, of 
course, be readily obtained by trial, deducting 
the largest power of 7 that is* contained in one 


backwards, 6, 5, 3. 3> Jive us the answer, 

6 , 553 . 

Now, as I have said, our puzzle mav be solved 
at cnee by merely converting 1,000,000 dollars 
to the septenary scale. Kc*t- on dividing this 
number by 7 until there i* nothing more left 
to divide, and the remainder* will l>e f.»i>,d io be 
which is 1,000.000 c\p-e m the 
septenary scale. Therefore, r gift of 1 dollar, 
1 gift of 7 dollars, 3 gifts of 40 dollar*, 3 gifts 
of 343 dollars, 3 gifts of 5,401 dollars, * gifts 
of 16.807 dollars, s gift of *17,649 dollars, 
and one substantial gift of 823,5+3 dollars, 
satisfactorily solves our problem. And it is 
the only possible sr iution. It is thus seen that 


million dollars, then the next largest power j no "trials” are n***v«sary * by converting to 
from the remainder, and so on. Rut the little | the septenary scale nt notation we go diiect to 
problem is intended to illustrate a simple direct I the aziswei. 


method. The answer is given at once bv con- 


verting 1,000,000 to the septenary scale, and it j 17. — THt PUZZLING MONEY BOXES. 

» on this subject of scales of notation that I I , . 
propose to write a lew words for th? benefit of i H , E C( * tu ,J w ‘ r lr * puzzle & n< follows : 

those who have never sujLc<e:;tly considered j / OQ . a S' 1 . 1 . 1 / '' »' 1 mnncy-boj two double Lorms- 

the matter. * \hs*b •* a m.’f-sosoreign arm a florin 

Our manner af figuring 19 a aort of perfected i 3 U" ,vrn (,,i b 3Si< * Ihnma* a 

arithmetical shorthand, a system devised U ' 5 ‘ >Vt ? h ) 1 # ' rf> 1 *** coins m wh, 

enable us to manipulate numbers as rapidly ‘ ?.*.?. va \ ?)C *' Lad 2s more, 

and correctly as possible by .neons of symbol*, j William s* icfjs, {. mules twice as mwh, anc! 
If we write the number 2,341 to represent two ?? c>u * a , , HS Tm.rr, 3* the ■> really possessed, 

thousand three hundred a:>d Jfortv-onc rirlJar* : w ouia each ha /e bid exactly 10s. 


we wish to inmlv ; dollar, added to i times 
10 dollars, sdd:d To tbiee lim*; ice 
added to two timf*' l.ono aoihr^ I run tfir i 
number in the units { lace .»n the light, every 
figure to the left is understood to represent a 
multiple of the paiticular power of :o that its 
position indicates, while a cipher (o) must be 
inserted where necessary in order to prevent 
confusion, fui 1/ instead of 207 we wrote 27 it 
would be obviously misleading. We thus only 
require ten figures, because directly & numb* ? 
exceed* 9 we put a second figure to the StL, 
directly it exceeds 99 we put a thud fi*.fup {.. 
the left, and so on. Tt will be seen ri.ru this in 
a purely nroitr±ry method It is w-Tu t.g m 
the denary (t»r ten) *calc of notation* a r v.um. , 
undoubtedly derived from the fart that our 
forefathers who devurd it had ten finger? npo** 
which they were ncusslomed to count , iiK mi, 
children of today. It is imnecessirv inr u*» 
ordinarily to state that we aie using the denar;- 
scale, because tiu* ia always understood in the 
common affairs of life. 

But it a man said that he had 6,553 dollars in 
the septenary 107 v*ven) scale of p*. fa* inn, \ou 
will find that this i* precisely the sai.ie amount 
aa 2,341 in our ordinary denary scale. Instead 
of using powers of ten, he u-r3 p iwers of so 
ihat he never needs any figure higher than 6, i 
and 6,553 really stands for 3, added to five 1 
times 7, added to five times 49, added to si\ 
times 343 (in tin ordinary notation), or 2,341. 
To reverse the operation, and convert 2,341 
from the denary to the septenary scale, wc 
divide it by 7, and get 334 and remainder 3 * | 
divide 334 by 7, and get 47 and remainder 5 ; j 
and so keep ou dividing by 7 a* long as there 
I* anything to divide. The remainders, read i 


75 - TUP. MARKET WOMEN. 

The price wv,v**o was in rvrii case 105 far- 
rlimps 7 'i'tr^f t number of 
worn* r >. eight ,ar ' >-ould only be sold 

! at the following rat«»: T05 lbs. at r farthing, 
: 35 at 3, 21 at 5, 15. at 7, 7 at 15, 5 at 21 f 3 at y Jt 
j and 1 lb at 105 farthings. 

19.- THE NEW CHAR’S EVE SUPPERS. 

Ihh company piesent on the occasion must 
i- r#d o f «**vrr perrs, ten single men, 

*i-l o ‘t siutHe I ad>. I! u* . il.cre were twenty- 
five pcs- m all, cud a* the prices stated they 
would f a> exactly £,5 together. 

;o — -BE Cl* AND SAUSAGES. 

The lady bought *- r £ lbs. of beef at as. t and the 
:»afne q.i.inritv of *:.j ;.t r-.. 6d., thus spend- 

ing £8. e i, iL*d • Iv L/ouuhl 4.' lbs of bofi and 
■s6 lbs. Mi >ausae^ would kic spent £4,49. 
on each, and iia\c ot-.’arnvd lbs. instead of 
06 lbs. --a rain in wt.^ht of 5 lbs. 

2i.— A DEAL IN APPLES. 

I was first offered *i7te«*n tuples for my shilling, 
winch wiubi be at th** rate <»f nmepetice a dozen. 
Tb«* twr. extta appfiM t ru\ r c *n». eighteen for a 
smiling, vrliich is at rh- of eight pence a 

d r.en, ot one permv i di-ie r. less than the first 
asfced. 

*3.— A DEAL IN EGGS. 

Thk man must h»vv bought ten eggs at five- 
puioe^ 5 agg* ai penny, and eighty egg* 
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at a halfpenny. He would then have one hun- 
dred eggs at a cost of rj >h* shilling* and four- 
pence, and the same mi. 1 01 of eggs vf two of 
the qualities. 

23.-- THE CHE 1ST ' f AS-BOXES. 

The distribution took place " some years ago,” 
when the fourpennv 1 n-c* was in circulation. 
Nineteen peisnns must each hav* received nine- 
teen pence,. There are five different ways in 
which this sum may have been paid in silver 
coins. We need only use two of these ways. 
Thus if fourteen men each received four four- 
penny-pieces and otic threepenny-piece, and five 
men each received fiv* threepenny-pieces and 
one foui penny-piece, each man would receive 
nineteen pence, and th«*re would be exactly one 
hundred coins of a total value of £1, 10s. id. 

24 . — A SHOPPING PERPLEXITY. 

-The first purchase amounted to rs. jjd , the 
second to is. it+J , and together the;' make 
3s. 5$d. Nut one of these ir.n*e amounts can 
be paid in fewei than rix current cuius of the 

lealm. 

25. — CHINESE MONEY. 

AS a ching-chang is worth twopence and fnur- 
hfteentbs of a ching-chang, the remaining 
eleven- fifteen tbs ol a rbing-chang must be tw*rih 
twopence. Therefore rl«sv»m ching-chang* a: < ’ 
worth exactly thirty pence, < s half a crown 
Now, the rrchange must be made with sever*, 
round-holed coins and one square- holt cl coin. 
Thus it will be seen that 7 round-holed coins 
are worth seven-elevenths of 15 ching-changs, 


tradesman puts c to the counter fc and 25 ; the 
buyer puts down 100, 3, and 2 ; the stranger 
adds his 10, 10, 5, 2, and 1. Nyw, considering 
that the cost of the purchase amounted to 
34 cents, it is clear that out of this pooled 
money the tradesman lu.s to receive 109, the 
buyer 71, and the strangf r his 28 cepts. There- 
fore it is obvious at a glance tha\ the 100-piece 
must go to the tradesman, and it then follows 
that the 50-piece must go to the buyer, and 
then the 25-piece can only go to the stranger. 
Another glance will now make it clear that the 
two 10-cent pieces must go to the buyer, be- 
cause the tradesman now only wants 9 and the 
stranger 3. Then it becomes obvious that the 
i buyer must take tbe 1 cent, that the stranger 
must take the 3 cents, and the tradesman the 
5, 2, and 2. To sum up', the tradesman takes 
300, 5, 2, and 2 ; the buyer, 50, 10, 10, and i ; 
the stranger, 25 arid 3. It will be seen that not 
one of the three persons retains any one of his 
own coins. 

28.— DEFECTIVE OBSERVATION. 

Or course tbe date on a penny* is on the same 
side as Britannia — the " fail ” side. Six pen- 
nies may be laid around another penny, all flat 
on the tabic, so that every one of them touches 
j Uie central one. The number of threepenny- 
j pieces that may be laid on the surface of a half- 
"'Town, so tbit no pi«*ce lies on another or over- 
; lap? the rdrr of the half-crown, is one. A 
j second thrc^pennv-piece will overlap the edge 
J of the larger coin. Few people guess fewer 
{ *h.in three, and many persons give an absurdly 
I h i*..h number. 


and 1 square-holed coin is worth one-eleventh | 2 n THE BROKEN COINS. 

of 16 ching-changs — that is, 77 rounds equal j 

105 cLing-changs and 11 squares equal r6 ching- j If the three broken coins when perfect were 
changs. Therefore 77 ir uuds added to til worth 253 pence, and are now in their broken 
squares equal 121 ching changs ; or 7 rounds j condition worth 2 40 pence, it should be obvi- 
and 1 square equal 11 clung changs, or tfs !• «is that of the original value bast been lost, 
equivalent, half a crown. This is more simple . And as the same fraction of each coin has been 
in practice- than it looks here. | broken away, each coin has lost of its 

I onginal bulk. * 


26.— THE JUNIOR CLERKS' PUZZLE. 

Although Snoggs’s reason for wishing to take 
his rise at £2, 10s. half-yearly did not concern 
our puzzle, the fact that he was duping his 
employer into paying him incur than was in- 
tended did concern Jt. Many leaders will be 
surprised to find that, although Moggs onlv 
received £350 in five years, the artful Snogcs 
actually obtained £ 362, ios. in the same time. 
The rest is simplicity itself, it is evident that 
if Moggs saved £ 67 ,‘ios. and Snoggs £181, 5s , 


30. — TWO QUESTIONS IN PROBA- 
BILITIES. 

| In tossing with the five pennies all at the same 
time, it is obvious that there are 32 different 
ways in which the coins may fall, because the 
first coin may fall in either of two ways, then 
the second coin may also fall in either of two 
ways, and so on. Therefore five 2's multiplied 
together make 32. Now, how aie these 32 
ways made up ? Here they are : — 


the latter would be saving twice as jpmat a | / tf \ 5 heads 1 way 

proportion of his salary a** the former (namely, u,\ * .[][[][ 1 way 

one-half as against one-quarter), and the two Lx 4 heads and t tail* * 5 ways 

turns added together make £268, 15s. 4 tails and 1 head ... 5 ways 

(«) 3 heads and a tails ... 10 ways 

27. — GIVING CHANGE. (/) 3 tails and 2 heads . . . io ways 


The way to help the American tradesman out Now, it will be seen that the only favourable 
of his dilemma is this. Describing the coins by cases are a , b, c, and d — 12 cases. The remain- 
the number of cents that they represent, the ing 20 cases are unfavourable, because they do 
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HOC give at least four beads or tour tails, j 
Therefore the chances are only rx to ao in I 
your favour, or 'which is the same thing) 3 to i 
5. Put another*way, you have only 3 chances ; 
out of 8. ! 

The amount that shtald be paid for a dmw j 
from the b?g that coi'tains three sovereigns 
and one shilling is 15s. 3d. Maoy persons will 
aay that, as. one’s chances of drawing a sovereign 
were 3 out of 4, one should pay three-fourths of 
a pound, or 15s., overlooking the fact that one 
must draw at least a shilling — there being no 
blanks* * 


Farthing in 
Halfpenny in . 
Penny in 

Tb reep^n n v-piece in 
Sixpence m 
Shilling in . 

Horin in 
Malf-crr-wn in . 
Double in 
Crown in . 

Half-'*' in . 

Sovereign u» 


3 ways. 

16 wavs. 

way*. 

40a wavs. 

3.818 ways. 

8,700 ways. 

60,239 wavs. 
*6V\5i ways. 
6,261 ,*>2 2 ways 
500,201,833 ways. 


31.— DOMESTIC ECONOMY. ll > ! alitflr uprising to find tl.M a rov.Mgij 

may t>*» rhan^d in over five hundred million 
Without the hint that J gar*, my readers would different Put T hnv* no doubt as to 


probably have been unanimous iri deciding th«d j the corn -P 
Mr. Perkins’s income thus! have been £x,7*o. 


■ o' icv figures. 


But this is quite wrong. Mrs. Perkins says i 
“ We have spent a third of his yearly income jn j 
rent/’ etc., etc. — that is, in two year* they have | 


-4. Pl’77Xn IN REVERSALS, 
f 2 1 r^s». rid. The word* * 


spent an amount in rent, etc.,' equal to one- ’number nl poun is exceeds that »f th* pence” 
third of his yearly income. Note that she do*r. , ' delude such s*r * -d money as £2, x6s. 2d. and 
not say that they hav<? spent each year this sum, j 'J1 sums under 


whatever it is, but that during the tiro years that j 

amount has been spent. The only possible f 3*.- !*HT GVOCER AND DRAPER, 
answer, according to the exact reading of her j , . , , , .. , , llt 

words, is, therefoie. that hi* income was £180 \ MF K r ' v%t ” r , w,w ;i.* , lav*d half a mini:!* and the 

per annum. 11311? the amount spent in two } dr.ipe- impute* end a bad (seventeen 

years, during which his income ha* amounted j a- lorg a? > 1 rp cer), making together 

to £360, wiU be £60 in rent, etc .,£00 in domestic rmimtec -V-v t the grocer took ’^enty- 
expeoses, £20 in othf* way*, leaving the balance j *’ / ir i 1 ". mutes to wesc. >td the sugar, and, with 
of £190 in the bank as stated. I lhr h ?' 4 spent 24 mm. 30 sec. 

» over ti e task ; Suit the drap* * had nu’y to make. 

if? r t? t> P! T DCT /l XT r T'Ti~' X/ t’T TT* ! SfVfff CV(t = J 1 ' Olvld 4 * the* T* 'I I Of doth, 

3 2 * THB EXCLRSIOa TICKET P„*«.LF. obtaining f-rty-^irfit yards, info yard nieces I 


Nineteen shillings and ninepenc* may be paid ' 
in 458,908,622 different ways. 

I do not propose to give my method cf solu- 
tion. Any such explanation would occupy ao 
amount of space out of proportion to its inter?.*! 
or value If I could give within reasonable 
limits a general solution for all money pavmein* 

I would strain a point to find room ; but Mich a 
solution would be extremely complex and cum- 


This fool: hpn 15 mm. 40 ***<:., and when we add 
the *ight minute* and a half delay we get 
24 mm. to sec., from which it is rle.u that the 
dr.ii'f'T won th** race bv twenty second*. The 
i * i.i j. .rity of s^lv/»r<v make fo 1 ty-f ight cut* to 
| d‘\ide the roll into f-irty eight pieces f 

35, -JUDbT.WS CATTLE. 


solution would be extremely complex and cum- ! 

bersorrie, and .1 do not consider it worth th" J ^ i her 4 * wen* five droves with an equal number 
labour of working out. • of animal: m each drove, the numl cr must l>e 

Just to give an idea of what such a solution . d. visihl** by 5 ; and as every one of the eight 
would involve, I will rae*eiv sav Lhaf I fmd ■' '-.ilers bright th* some number of animals, 
that, dealing only with those sums of mnp**y the number must ye divisible by 8. Therefore 
that are multiples of threepence, it we only u-* » the number be a multiple of 40. Tine 

bronze coins any sum can be paid in (n-r 1 ) a ways highest possible mid’xrle of 40 that will work 
where n always represents the number rf pene*. ^ ill be found to be 120, and this number could 
If threepenny-pieces, are admitted, there are be made up in one n* two wavs--x ox, 23 pigs, 
2« ,r 4- isn s 4- 33» and 9^ s >b' v, P* or 3 8 pigs, and roq sh^ep. 

1- i ways. If sixpence arc also But the first is excluded by the statement that 

1 th** amruiN consisted of 11 oxen, pigs, and 

used there are " t-azn - L 4i4 w-tya r6 s i ief p f *» because a singl* ox i c - not oxen, 'fhere- 

21 6 fore the second grouping is the correct answer, 

ways, when the sum is a multiple of sixpence, 

and the constant, 216, changes to 324 whn the RVYINf. AP tv T FS 

money is not such a multiple. And so the J 


-BUYING APPLES. 


formulas incre.'ise in complexity in an accelei- Ar- ?hrr*» were the same number of boys as girls, 
ating ratio as we go on to the other coins. U is clear tnat the number of children m»i«t be 

I will, however, add an interesting little table ev**n, and, apart f-on: a careful and exact read- 
of the possible ways of changing onr current ii.g of the question, th**re would be three difler- 
coins which I believe has never been given in a «.t answers. There might be two, six, or four- 
book before. Change may be given for a teen children. In thj hrst of these cases there 
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are ten different way* in which the apples could 
be bought. But we w.-e told there was an 
equal number of “ boys *nd girls” and one boy 
and one girl are not bovs and girls, so this case 
has to be excluded. lr< the case of fourteen 
children, the only p'f.sib" distribution is that 
each child receives oim? halfpenny apple. But 
we were told that each child was to receive ai: 
equal distribution of “ apples,” and one apple 
is not apples, so this ''ase has also to be excluded. 
We are therefore driven back on our third case, 
which exactly fits in with ail the conditions. 
Three boys and three girls each receive i half- 
penny apple and 2 third-penny apples. The 
value of these 3 apples is one penny and one- 
sixth, which multiplied by six makes seven- 
pence. Consequently, the correct answer is 
that there were six children — three girls and 
three boys. 

37. — BUYING CHESTNUTS. 

In solving this little puzzle we are concerned 
with the exact interpretation of the words used 
by the buyer and seller. I will £ivt the question 
again, this time adding a few words to make 
the matter more clear. The added words are 
printed in italics. 

M A man went into a shop to buy chestnuts. 
He said he wanted a pennyworth, and was given 
five chestuuts. 4 It U not enough ; I ought to 
have a sixth oj a chestnut tv tore,' he reruaiked 
‘But if I give you one chestnut R)f>u,' the 
shopman replied, " you will have five-sixths too 
many.* Now, strange to say, they were both 
right. How many chestnuts should the buyer 
receive tor half a crown ? ” 

The answer is that the pi ire; was 13s chest 
nuts for half a ci^wq. Divide this number bv 
30, and w« find that the buyer was entitled r >. 
5$ chestnuts in exchange for his penny He 
was, therefore, right when he said, after receiv- 
ing five only, that he still wanted a sixth. Am* 
the salesman was a ho cociect in saying that if 
he gave one chestnut more (that is. six chestnuts 
in all) he would be giving five-sixths of a chest- 
nut in excess. 

38— TIIK BICYCLE THIEF. 


hundred, he wduld only have received 120 
oranges for 1 os. This exactly agrees with Bill’s 
statement. * 

40. — MAMMA ’S AGE. 

The age of Mamma mufct have been 29 years 
2 months; thdt of Papa, 35 years, ; and that 
of the child, Tommy, 5 yeals «o months. 
Added together, these make seventy years. 
The fathej is six times the age of the son, and, 
after 23 years 4 months have elapsed, their united 
ages will amount to 140 years, and Tommy will 
be just half the age of l}is father. * 

41.— THEIR AGES. 

The gentleman’s age must have been 54 years 
and that of his wife 45 years. 

43 . — THE FAMILY AGES. 

The ages were as follows : Billie, 3$ years ; 
Gerl nide, j J year ; Henrietta, 5 J years ; Charlie, 
io£ years ; and Janet, a 1 •years. 

43.— MRS. TIMPKINS’S AGE. 

The age of the younger at marriage is always 
the same as the number of years that expire 
before the elder becomes twice her age, if he 
was three times as old at marriage. In out 
case it was eighteen years* afterwards ; there- 
fore Mrs. Tmipkms was eighteen years of age 
on the wedding-day, and her husband fifty-four. 

44. — A CENSUS PUZZLE. 

Miss An a J or kins must have been twenty- 
four and her little brother Johnnie three years 
of age, will) thirteen brothers and sisters be- 
tween. There was a trap for the solver in the 
wmds “seven times older than little Johnnie.” 
Of course, “ seven times older ” is equal to 
eight times as old. It is surprising how many 
people hastily assume that it is the same as 
‘ seven times as old ” Some of ttye best Writers 
have committed tins blunder. Probably many 
of my readers thought that the ages 24 4 and 3$ 
were correct. 


People give all sorts cf absurd answers to thb ' 
question, and yet it is perfectly simple if one I 
just considers that the salesman car.not possibly ! 
have lost more than the ovcJi'-* actually stole, j 
'Hie latter rode away with a bicycle which cost ] 
the salesman eleven pounds, and the ten pounds j 
" change ; ” he thus made off with twenty one j 
pounds, in exchange for & worthless bit of paper. ; 
This is the exact amount \.t the salesman’s loss, 
and the other operations of ^hanging the cheque ! 
and borrowing from a friend »l« n.*t affect the j 
question in the slightest. The loss of prospec - 1 
live profit on the sale of the bicycle is. of course, j 
not direct loss of money out of pocket. j 


45. — MOTHER AND DAUGHTER. 

In four and a half years, when the daughter will 
be sixteen year? and a half and the mother forty- 
nine and a half years of age. 

46. — MARY AND MARMADUKE. 

Marmadukk’i age must have been twenty-nine 
years and two- fifths, and Mary’s nineteen years 
and three-faiths. When Marmaduke was aged 
nineteen and three-fifths, Mary was only nine 
and four-fifths ; so Marmaduke was at that 
time twice her age. 


39.—THE COSTERMONGER’S PUZZLE. 

Bill must 'have paid 8s. per hundred for his 
oranges — that is, 125 for ( iot. At £». 4 &, per 


47.— ROVER’S AGE. 

Rover’s present age is ten years and Mildred’s 
thirty years. Five years ago their respective 
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ages were five and twenty-five. Remember 
that we said 14 four times older than the dog / 4 
which is the same as “ five tune? as old." (See 
answer to No. 44.) 

48.— CONCEKNXiVi TOMMY'S AGE. 

Tommy Smart 4 ?! age must have been nine years 
and three-fifths. Ann’s age wa? risJef-o and 
four-fifths, the mother’s tnir* y-eight and two- 
fifths, and the father’s fifty and two-fifths. 

49.— NEXT-DOOR NEIGHBOURS 

Mr. Tufp 39, Mrs. Jupp 34, Ju.U 14, and Joe 
13 ; Mr. Simkin 42 ; Mrs. Simkin 40 ; Sophy 
10 ; and Sammy 8. 

50.— THE BAG OF NUTS. 

It will be found that when Herbert takes twelve, 
Robert and Christopher will take nine and four- 
teen respectively, and that they will have to- 
gether taken thirty-five nuta. As 35 is con- 
tained m 770 twenty -two times, we have merely 
to multiply 12, g, -and 74 by 22 to discover tint 
Herbert’s share was 264, Robert's iuN, *rd 
Christopher’s 308. Then, the total of fbeb 
ages is years or half the sum of 12. n, and i + , 
their respective ages rnu^t be 6 f 4$, and ? years. 

51. — -HOW OLD WAS MARY > 

The age of Mary to that of Ann t.mt be as 
5 to 3. And »• the sura of the) 1 ' ag** was 44, 
Mary was 27$ and Ann 16L Our is cvictlv 11 
years older than the other I will now insert in 
brackets in the nriipurd <ta!*m*ut tb* v-niiiii 
ages specified : ’* Mary is f i 1 - ) twice is dd ? » 
.Ann was (1 3 }) when Mary was kaK as {24 $) ‘\ e 
Ann will be Ug£) wNm Ann i- three as old 
(49$) as Mary was when Mary w»* (70 1 ) 

three times as old as \r*v ' T ,\> ’* Now, check 
this backwards. Whon Marv was 1 r.ree times 
as old. as Ann, Maiy wa? 16 j and Aon 5 1 (ii 
veara yminge#). Then we get A>r the age 
Ann will be when -she i ♦nrve t:m* *s ‘Id as 
Mary was then. Wh'-n M w bait rids she 
was 24$. And at that • uir Ann a have } 
been i?J (it years vouncyrb TLai elute Mary j 
i* now twice as old — v?j, and .Ann 11 years j 
younger— 16*. j 


54. — A FAMILY PARTY. 

The party consisted of two little girls and a boy, 
their father and mother, and their fathers 
father and mother. 


35.— A MIXED PEDIGREE. 

Thos. Bloggs m . . 


W. Snoggs m Kate Bloggs. 


m Henry Bloggs, 


Joseph Bloggs m . 


Jane Tohr 
Bloggs m Snoggs 


Alf. Mary 
Snoggs m Bloggs 


The letter tn stands for ** married.” It will 
be seen that John Snoggs can say to Joseph 
Bloggs, “ Vou sre my father's brother-in-law , 
b*cau*e m> father married your sister Kate ; 
you aie rnv brother’s father-in-law t because my 
brother A- bed married your daughter Mary; 
and you »*-<> my father-in-law’s brother , because 
uiv wifr Jane was your brother Henry’s 
daughter.” 

56. — WILSON’S POSER. 

If there are two men, each of whom marries 
the mother of the other, and there is a son of 
each marriage, then each of such sons will be 
at the same time uncle and nephew of the other. 
There are other wavs in which the relationship 
may be brought about, but this is the simplest. 


• 37. — WHAT WAS THE TIME ? 

The time must have been 9.36 p.m. A quarter 
oi the time smre ru^m is 2 hr. 24 nun., and a half 
•»f the time till p kiu next day is y hr. 12 min. 
v bcs* added together make 9 hr. 36 min. 


58. — A* TIMS PUZZLE. 
Twenty-six minutes. 


5*. — QUEL R • RE LA 71 ON5H1 PS. 

If a man marries a woman, who dies, and he 
then marries fits deceased wife’s and him- 

self dies, ir may be ronectly said that he had 
(previously! mars led the M*»ter of hi« »Mow. 

The youth was no the nephew of Jan»- Brown, 
because he happened to b«* hei sou. Her sur- 
name was the same as that of her broth^i. 
because she had married a man of the salne 
name as herself. 

53- — HEARD ON THE TUBE RAILWAY. 
The gentleman was the second lady’s unde. 


59- — A PUZZLING WATCH. 

If the 65 minutes be counted on the face of the 
same watch, then the problem would be im- 
portable : for the hands must coincide every 
'A A minutes as shown by its face, and it 
! matters not whether it runs fast or slow ; but 
! it it is measured by true time, it gains ^ of a 
minute in 65 minutes, or of a minute per 
hour. 

60.— THE WAPSHAW’S WHARF MYSTERY. 

There are eleven different times in twelve hours 
when the hour and minute hands of a dock are 
exactly one above tje other. If we divide za 
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hours by u we get i hr, - min. 27 T \ see., and 
this is the time after tw’vp o’clock wfier. they 
arc first together, and abt the tirp*» tl*nt elapse* 
between one occasion of the hands b'unp to- 
gether and the neTt. Tk*y are together tor 
the second time at 2 h*. ic min. 54^ per, (twice 
the above time) ; next at 3 hr. 16 min. 21^ sec, ; 
next at 4 hr. 21 min. 49^ sec. This Jar.t is the 
only occasion on which the two hands are to- 
gether with the second hand “ just past the 
forty-ninth second.” This, then, i? the time 
at which the watch must have stopped. Guy 
Boothbv, in the opening sentence of h»s Across 
the World for a Wife , savs, "It wa». a culd, dreary 
winter's afternoon, and bv the time th** hands 
of the clock on inv mantelpiece joined forces and 
stood at twenty minutes past four, ruv cham- 
bers were well-nigh as dark as midnight " It is 
evident that the author here made a slip, for. 
as we have seen above, he is 1 min. 49^ sec. 
out in bis reckoning. 

61. — CHANGING PLACES. 

Tmrpir arc thirty six pairs of times, when the 
hands exactly change places between three p 10. 
and midnight. The number of pairs of tiroes 
from any hour (*) to midnight is th- mm o* 12 
-(# + 1) natural numbers. In the case of the 
puzzle w*=3 ; therefore 12 - (3 -i 1)^-1 end 14 
2 + 34-4 + 5+6 + 7 + 8=36, the required answer. 

The first pair of times, is 3 hr. 2 r min. and 
4 hr. 16H? min., and the last par is to hr. *9//, 
min. and 11 hr. 54j55 min. I will not give all 
the remainder of tn<* thirty-six pairs of times, 
but supply a formula by which any of the «uxty- 
six pairs that occur from midday to midnight 
may be at once found : — 

a hr. 2*2»±f2* min. «.d b hr. 2 ™±*'± min. 

M3 M3 

For the lettei a may be substituted an^ hour 
from o, 1, 2, 3 up to 10 (wheie nought stands for 
12 o’clock midday) ; and b may represent a®y 
hour, later than a, up to xi. 

By the aid of this formula there is no difficulty 
in discovering the answer to the second ques- 
tion : «*=8 and b** it will give the pair ?. hi. 
58H! min. and 11 hr. 44^1 mm., the latter being 
the time when the minute hand is nearest of 
all to the point IX — in fact, it is only of a 
minute distant. 

Readers may find if instructive to make a 
table of all the sixty-six pairs of times wbe:i the 
hands of a clock change places An easy wav 
is as follows : Make a column for the fust times 
and a second column for the second times of the 
pairs. Bv making «**-o and b—i in the above 
expressions we find the first case, and enter 0 hr. 
5 y+* m.in. at the head of the first column, and 
1 nr. Oj% min. at the head of the second column. 
Now, by successively adding 5 T +, min, in. the 
first, and 1 hr. o^ min. in the second column, 
we get all the eleven pair* in which the first time 
is a certain number of minutes after nought, or 
mid-day. Then there is a “jump” in the times, 
but you can find the next pair bv niakuig <ie=i 
and 0=» 2, and then by success*vely adding these 
two times as befora you wiy get ail the ten pairs 


after x o’clock. Then there is another “ Jump,” 
and you will b* able to get by addition all the 
nine pairs after 2 o’clock. And &o on to the end. 

I will leave readers to in vest, calc for them- 
selves the nature, and erase cf the “jumps.” 
In this way we pet un d» the successive hours, 

II -*■ 10 + 9 + 84 7 + 6 -P 5 4 + 3 + 2 + 1 * 66 

pairs of tun**, which result agrees with the 
formula in the first paragraph of this article. 

.Some time ago the principal of a Civil Service 
Training College, who conducts a ** Civil Service 
Column ” in one of the periodicals, had the 
emery addressed to him# 11 How soon after XII 
o'clock will a clock with both hands of the same 
length be ambiguous ? ” Hi* first answer was, 
“Some time past one o’clock,” but h*» varied the 
I answer from issue to i**ue. At length some of 
j hi* readers convinced him that the answer is, 
, ’At 5 1 5 t min. pa«t XI);” and this he finally 
• pvv- ss i orrect, together with the reason for it 
j that at that time the time indicated ts the same 
j whichever hand you may assume as hour hand f 
1 

! 6:.— THE CLUB CLOCK. 

• 

1 Tffrr positions of the hands shown in the fllustra- 
} tion could only indicate that the dork stopped 
j -’t 44 rain. 57 after eleven o’clock. 
The recond hand would next be “ exactly 
[ r.. id way between the other two hands” at 45 
I mm. 5 9 :V: f r *' c after eleven o’clock. If we had 
> been dealing w«th the poitfts or. the circle to 
| wl ;rh the tbrr" hands are directed, the answer 
i would be min. zirffy r**c. n+'T eleven ; but 
1 the questi* »»> applied to the hands, and the 
second hand would pot be between the others 
at th.tt tune, but outside them. 

63.— -THE STOP-WATCH. 

j Thc time indicated rn the watch was min. 

| past 9, whop the c er ud hand would be at 77^ 
sec. The tipt 1 rim# 4?* ban.s would be similar 
distance*. apart would be ?4 {) mm. past 2, when 
the second band would be at 32,% sec. _ But 
ym need only boM th* witch fi/r«our previous 
illustration of it) in iron 1 of a mirror, when you 
will see the second time refected in it l Of 
course, when refier'td, you will read XI as I, 
X at JI, and s.' >;n 

64. — THE THREE CLOCKS. 

a mere arithmetical problem this question 
presents 00 difficulty. In order that the hands 
shall all point lo twelve o’clock at the same 
time, it is necessary that B shall gain at least 
twelve hours and that C shall lose twelve hours. 
As R gains a minute in a day of twenty-four 
hours, and C lose 1 * » minute in precisely the same 
time, it is evident that one wili have gained 
720 minutes (just twelve hours) in 720 days, 
and the other will have lost 720 minutes in 720 
days. Clock A keeping perfect time, all three 
clocks must indicate twelve o’clock simultane- 
ously at noon on the 720th day from April i p 
1898. What day of the month will that be ? 

I published this little puzzle in 1898 to see 
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how many people were aware ot the fact that 
1900 would not be a leap year. It was surpris- 
ing how many were then ignorant on the point. 
Every year that q&n be divided by four without 
a remainder is bissextite or leap year, with the 
exception th.it one learn year fs cut off in the 
century. 1800 was not* a leap year, nor was 
1900. On the ether hand, however, to make 
the calendar more nearly agree with the sun's 
course, every fourth hundred year is still con- 
sidered bissextile. Consequently, 2000, 2400, 
2800, 3200, etc., will all be leap y e.vs. Mav 
my readers live to r 'ee them. We tfieirh.r** tmd 
that 720 days from noon%t April 1, xisqs, bring? 
us to noon of March 2 a, 1900. 

65.— THE RAILWAY STATION CLOCK. 

«► 

The time must have been 43^1 min. past two 
o’clock. 

66.— THE VILLAGE SIMPLETON. 

The day of the week on which the conversation 
took place was Simckiv For when the day 
after to-morrow % (Tuesdcv) is “yesterday/' 
** to-day ” will be Wedn^rhay ; and wh«*i: the 
day before yesterday (hurley) w;*s '‘to- 
morrow,** “ to-day ” was Thins-day, There ar** 
two days between Thursday and Sunday, ?nd 
between Sunday and Wednesday. 

67. — AVERAGE SPEED. 

The average speed is twelve miles an hour, not 
twelve and a half, ns most pc"ole wi!i hastily 
declare. Tane an” distance you lit.*, * t y sixty 
miles. Inis would have taken sm hours going 
and four hour* reln-nuic. The doub»e journey 
of 120 miles would thus take ten hours, and ihf 
average speed is clearly twelve miles an hour* 

68. — THE TWO TRAINS. 

One train was running just as fast as the 

other. 

69.— THE THREE VILLAGES. 

Calling the three village bv tfvTr initial Viters, 
it is clfav that the three r-'ads form a triangle, 
A, B, C, with a perp-rd 'cuinr, measuring twelve 
mile 11 ;, drooped from C to tin- base A, B. Tliis 
divides our triangle into two right-angled tri- 
angles with a twelve mile side :r 5 comn&aii. It 
is theTs found that the distanc* from A to C is 
15 miles, from C to B -20 milts. ?nd from A to B 
25 (that is 0 and :61 mil* ■*. These figures me 
easily proved, fo»* the square «f 12 added to th^ 
square of q equals the squ *re of 15, and the 
square of 12 added to the quart* of x6 equals 
the square of 2c. 

. 70.— DRAWING HER PENSION. 

The distance must be 6f miles. 

71. — SIR EDWYN DE TUDOR. 

The distance must have been sixty miles. If 
Sir Edwyn left at n *on v>>d rode 15 miles an 


hour, he would arrive at four o’clock — an hour 
too ‘■von. If he rode 10 miles an 'vur, he would 
artj’i-p a* six o'clock — an hour too life But if 
hew.*, >t ,u 12 mile** an hour, he would reach the 
cavjp of the wicked baron exactly at five o’clock 
— ,nt* lime appointed. 

72.— THE HYDROPLANE QUESTION. 

The machine mu«t have gone at the rate of 
t.evpn-fwemv fourths of a mile per minute and 
toe wit».l "ravelled hv^-tweritv -fourths of a mile 
per minute. Thus, going, the wind would help, 
•*'*d the machine would do twe.lve-twcnfv- 
f. uifhs, or half a mile a minute, and returning 
rev tw>-»w—i7y-fourths, or one-twelfth of a 
i'*i!e pe» the wind being again?! it. 

The wjtuo'it any wind could therefore 

1 • ten uAi'"\ in tbutv-fmu and two-sevenths 
minutes, since it c uld do seven miles in twenty- 
t ;ui mmut "s. 

73 — DONKEY RIDING. 

Tn t „ compare mile was run sn nine minutes. 
Fr°m "hr 1,*cis stated we caon-'d determine the 
time t ikon ov*'r the hut ami second quarter- 
nubs ^paiptrly, but tog «dh**r they, of course, 
J ook f*"v ari l a half minutes. The last two 
quartets wire run in two and a quarter minutes 
•M-'fL 

72 —THE BASKET OF POTATOES. 

?'t T.r»pLv v.-rthe^ ‘he number of potatoes, the 
number B k ' r >m*, ant. minifies less one, 

iheu c.v;.'-- 1 v 3 j hu> Aptf, 40, and qq multi- 
plied t'lg'nimr ira.lv e 24^,530, which, divided by 
3, eiv^s u n c >, *sn va 1 cfc a'< the correct answer. 
Tin !* r r * would t»’us have to travel 43 rniJes 
and !:f:cer)-^2b j 'nfh» — a nice little recreation 
af * ei a daj ’ s r v . jt k. * 

75.— -THE PASSENGER’S FARE. 

Mr. Tovm::N r ? should hive paid fifteen shillings 
ns c< **ert ,sh.iP» of the znotoi-rai fare. He 
•■tm *.ha .• ; half U * distance traveled for £3, 
.n*' 1 . (her**; rr fd/c-ual pay half of thirty shillings, 
cr uft^n 

76 — THE BARREL OF BEER. 

Hfre the digital w **9 of the six numbers are 
6 ■<, 1, 2, 7, 9. srh^h together rum to 20, whose 
dicnat to< t is 2. As the contents of the barrels 
sold irust be a number divisible by 3, if one 
buv-»» lurch, i*od as much as the other, 

we must tmd :» barrel wj-h root 2, 5, or 8 to set 
on nm* side. There is only one barrel, that 
err taming 20 gallons, that fulfils these condi- 
tions. S'* the man must have kept these 20 
gallons of b*er for his own use and sold one 
man v gallons (the xri-eallou and 15-gaJlon 
barods) and sold tb* of her man 65 gallons (the 
ih. rq, an«: 31 gallon barrels). 

77. — DIGITS AND SQUARES. 

The top row must be ore of the four following 
numbers : *02, 219, 273. 327 The first was 
the example given. 



*5$ 


amusements in mathematics. 


7S.— ODD AND FVEN DIGITS. 

As we have to exclud* complex ftud improper 
fractions and recurring h-emvd-., the simplest 
solution is this : 79 4 5* And 84-+- both equal 
844. Without any use of tractions it is obvi- 
ously impossible. 


' 5,056. This isean improvement, but it is not 
' the correct answer. We can get as large a 
« roduct as 5,568 if we multiply 174 by 32 and 
• by 58, but this solution if mn to be found 
without the exercise j,i some judgment and 
patience. 


7 


82.— THE TEN COUNTERS. 


79. — THE LOCKERS PUZZLE, 

Tmh smallest possible total is 556=107-)- 249» 
and the largest sum fKi*stbl* i* 081 = 2354-746, 
or 657 + 324 The middle sum rn<*yb* either 720 
=*134 -+• 586,0? 702=134-+- 5 68, or i=r- x 38 -I- 269. 
The total 111 tuis case mu r -i be made up cf three 
of the figures o, 2, 4, 7, but no sum i/ber than 
the three given can possibly be obtained. We 
have therefore no choice in the case oi the first 
locker, an alternative in lb* case ot the third, 


and any one of three arrange; 

nents in the 

of the middle locker. 

Here it 

on~ solution 

107 

134 

y 75 

249 

580 

7 6 

356 

720 

981 


Of course, in each case figures in the first two 
lines may be exchanged vertically wiifiout alter- 
ing the total, and as a result there are just 3, 072 
different wavs in which the figure* might be 
actually placed 00 the locker doors i must j 
content myself wi»b showing -me tittle pi in- \ 
ciple involved in trns puzue. 7 he sum of th* 1 ‘ 
digits in the total is alwavs governed by the j 
digit omitted. $ - tV - A - ^ ■- A - S "S ~ A 
-A “A* Whichever digit show?' hve m the 
upper line we omit, the sum o f the digits :t, the 
total will be found beneath it. ThjS ir th* 
case of locker A we omitted 8, and ti e figures 
in the total sum up to 14. if, tluteforr, we 
wanted to get 356, we may kL.»w at 'nee to a 
certainly that it can only be obtain* d (if at all; 
by dropping the 8. 


As I pointed out, it is quite easy so to arrange 
the counters that they shall form a pair of 
simple multiplication sums, each of which will 
rive the same product —in fact, this can be done 
bv auy body in five mmptss with a little patience, 
llut it is quite another matter to find that pair 
which gives the largest product anti that which 
gives the smallest product. 

Now, in oider to get the smallest product, it 
is necessary to select *as multipliers the two 
rmallest possible numbers. If, therefore, we 
place 1 and 2 a* multipliers, all we hav« to do 
1* to arrange the remaining eight counters in 
such s wav that they shall form two numbers, 
one of which ss just double the other; and ill 
doing this* we mail of course, try to make the 
sn: alter murder as low ns p Vible. Of course 
the lowest number we could get would be 
3,04s , but this will not w'Tk, neither will 
3,403, 3,45c, etc., and P may be ascertained 
it ji »* r the lowest possible. One of the 
Tenurpii answers is 3,485 x 2 w. 6,970, and 
* I ,07'J, 

"i h"’ idln*r part of the purzle (finding the pair 
V7't<> th*- l.o'he-i product) is l .waver, the real 
knotty ;K»*.;r, U'i it u not 3t All easy 10 discover 
wbet> ei we snoidd fid the multi; Her consist 
5 of one 01 f't two figuit*", though it is cleat that 
i we must keep, so i..i we can, iht largest 
, “spires to tnc icit \n h >th imn« i,i\w: and multi- 
| [>lic.uia. It wil? or ^een that by the follow- 
j nig at ran t^-rneni 90 high a number as 58,560 
m.»v be "i: tamed. Thus, 915 x 64-- 58,560, and 
'732x80— 


80.— THE THREE GROUTS. 

There are nine solutions to this pussie, 
follows, and no more : — 

12x483=5,706 27x108*5,346 

42 X 138 = 6,706 49 X 186=7,254 

i 8X297**5,346 48x159= /,63a 

28 X 157=4,396 
4XX,73S=-6 ,oV 

4x1,963=7^52 

The seventh anpwrr is thr f rs* that is uost 
likely to be overlooked by snivels oi th- pturle. 


j 8 3.—DI G IT AL M U LTI PLICATION . 

ssii * ‘I he solution that g:\ r~ the smallest possible 
. sum of digits in Lhc roinui* o product is 23 
j v 174 = 51 6v=i,“'02. arid the solution that 
; giv»*s the largest {K^sibie sum of digits, 9 X 654 
sr- rft x 327= 1 ,88f - In the hist case the digits 
sum to 6 and ir: t' ** '.eWorld case to 27. There is 
way of obtaining the solution but by actual 
trial. 

64.— THE PIERROTS PUZZLE. 

Thrrk are just six different solutions to this* 
put/le, as f'xsi'wrj* : — 


81. — THE NINE COUNTERS. 

In this case a certain amount of mere *’ trial v ’ 
is unavoidable But thete are two kinds of 
" trials " — those that are purely haphazard, 
and those that are me: find;' jL Jhe true 
lizzie lover is ne\«r satis?j»*d with mere hap- 
axard trials. The reader will find that by just 
reversing the figures in 23 and 46 'making the 
miritipHprs 32 and 64) both product* mb be 


8 multi; 

•lied ; 

by 473 equal* 

• 37&4 

9 

Tf 

35i M 

3*59 

15 

ii 

93 

1305 

2: 

** 

87 

i *27 

27 

„ 

81 „ 

21 87 

35 

f* 

»■* 

M35 


It will be seeu that in every- r;j- - the two multi- 
pliers contain exactly the n«ut»*’ figures a* the 
product. 
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•5. — THE CAB NUMBERS. 

Tbs highest product is, I think, obtained 
by multiplying* 8,745»23i by 96 — namely, 
839>542,i76. a 

Dealing here with %he problem generally, 
I have shown a in the lasl puzzle that with three 
digits there! ave only two possible solutions, 
and with four digits only six diderent solu- 
tions. 

These cases have all been given. With five 
digits there are just twenty-two solutions, as 
follows : — 

3 x 4128 » 12384 
3 X 4281 =» 12843 


3 

X 

7125 

= 

21375 

3 

X 

7251 

B= 

21753 

*54i 

X 

6» 

= 

15246 

651 

X 

24 

B 

15624 

678 

X 

42 

EC 

28476 

246 

X 

51 

sc 

12546 

57 

X 

834 

* 

47538 

75 

X 

231 

=8K 

17325 

624 

X 

78 

= 

48672 

435 

.x 

87 

EC 

37845 

9 

X 

7461 

d 

67149 

7* 

X 

936 

= 

67392 

* 

X 

8714 

=* 

17428 

2 

X 

8741 

s= 

17482 

65 

X 

• 281 

B 

X8265 

65 

X 

983 

= 

63895 

4973 

X 

8 


39784 

6521 

X 

8 

*= 

52168 

14 

X 

926 


12964 

86 

X 

251 


21586 


Now, if we took every possible combination 
and tested it by multiplication, we should need 
to make no fewer than 30,240 trials, or, if we at 
once rejected the number 1 as a multiplier, 
28,560 trials — a task that I think most people 
would be inclined to shirk. But let us consider 
whether there.be no shorter way of getting at the 
results required. I have already explained that 
If you add together the digits of any number 
and then, as often as necessary, add the digits of 
the result, you must ultimately get a number 
composed of one figure. This last number I 
call the ” digital root.” It is necessary in everv 
solution of our problem that the root of the sum 
of the digital roots .of our multipliers shall be 
the same as the root of their product. There 
are only four ways in which this can happen : 
when the digital roots of the multipliers are 3 
and 6, or 9 and 9, or 2 and 2, or 5 and 8. 1 have 

divided the twenty-two answers above into these 
four classes. It is thus evident that the digital 
root of any product in the first two classes must 
Be 9, and in the second two classes 4. 

Owing to the fact that no number of five 
figures can have a digital sum less than 15 or 
more than 35, we find that the figures of our 
product must sum to either 18 or 27 to produce 
the root 9, and to either 22 or 31 to produce 
the root 4. There are 3 ways of seiectiag five 


different figures that add up to 18, there are xi 
ways of selecting five figures that add up to 27, 
there are 9 ways of selecting five figures that 
add up to 22, and 5 ways of selecting five figures 
that add up to 31. There are, therefore, 28 
different groups, and no more, from any one of 
which a product may be formed. 

We next write out in a column these 28 sets 
of five figures, and proceed to tabulate the pos- 
sible factors, or multipliers, into which they 
may be split. Roughly speaking, there would 
now appear to be about 2,000 possible cases to 
be tried, instead of the 30,240 mentioned above ; 
but the process of elimination now begins, and 
if the reader has a quick eye and a clear head 
he can rapidly dispose of the large bulk of these 
cases, and there will be comparatively few test 
multiplications necessary. It would take far 
too much space to explain my own method in 
detail, but 1 will take the first set of figures in 
my table and show how easily it is done by 
the aid of little tricks and dodges that should 
occur to everybody as he goes along. 

My first product group of five figures fa 
1 84,321. Here, as we have seen, the root nl 
I each factor must be 3 or a multiple of 3. A» 
i there is no 6 or 9, the only single multiplier is 3. 
Now, the remaining four figures can be arranged 
in 24 different ways, but there is no need to 
make 24 multiplications. We see at a glance 
that, in order to get a five-figure product, either 
the 8 or the 4 must be the first figure to the left. 
But unless the 2 is preceded on the right by 
the 8, it will produce when multiplied either a 6 
; or a 7, which must not occur. We are, there- 
j fore, reduced at once to the two cases, 3x4,128 
and 3x4,281, both of which give correct solu- 
tions, Suppose next that we are trying the 
two-figure factor, 21. Here we see that if the 
number to be multiplied is under 500 the pro- 
duct will either have only four figures or begin 
with 10. Therefore we have only to examine 
th£ cases 21 x 843 and 21 x 834. But we know 
that the first figure will be repeated, and that 
the second figure will be twice the first figure 
added to the second. Consequently, as twice 3 
added to 4 produces a nought m out product, the 
first case is at once rejected. It only remains to 
try the remaining case by multiplication, when 
we find it does nof # give a correct answer. If we 
are next trying the factor 12, we see at the start 
that neither the 8 nor the 3 can be in the units 
place, because they would produce a 6, and so 
on. A sharp eye and an alert judgment will 
enable us thus to run through our table in a 
much shorter time than would be expected. 
Tne process took me a little more than three 
hours. 

I have not attempted to enumerate the solu- 
tions in the cases of six, seven, eight, and nine 
digits, tut I have recorded nearly fifty examples 
with nififc digits alone. 

86. — QUEER MULTIPLICATION. 

If we multiply 32547891 by 6, we get tbe pro- 
duct, 1952873*46. In both cases all tbe nine 
digits are used c*>oe and once only. 
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87— the number checks puzzle. 

Dtv tt»k the ten check? * '*. ■ 'hr three 

groups: 7 i 5 — <\ 6 — ■; i a 9 9, ami the first 
multiplied by the second r reduces the thud. 

88. — DIGIT A X DIVISION. 

It is convenient to consider the dip*« ns ar- 
ranged to fono fractious nr th#» r*»spetUve values, 
one-half, one-*h 5 r d. nne-fou-th, one-fifth, one- 
sixth, one-sevnob, nne-^iphth. and one-ninth 
I will first give the cirht answer?., as follows : — 


h’miuarv rr.nsidf/'ation of such points as I have 
VtorhM upon will not only prevent our wasting 
■* lot of tini* :n trvmp to produce impossible 
tonus, but will lend ns more ojf less directly to 
the desired sc lutione. j 

89. — ADDING TOE DIGITS. 

Tkf smallest possible sum of money is £i, 
8s. qjd., tLe digits of which add to 25. 

90. — THE CENTURY PUZZLE. 


tW, *. *> /-w* - h *w:« - l 
- I. TO - *. 

7 e'V'j p. ?. > r A i i » "*■ £• 

The sum of the numerator digits mil *V 
demominnbr digit** will, of course. *• iv« ’»< 
45, and the “ digital r^ot- ;*i 9. X' w i f w 
separate the nine d»gds mb- any 4 v ' ; ly 
the sum ' f the two digital roots wi»] alwav® b* 

9. In fart, the two digital root** must be ejtN * 

9 — 9, 8—i f 7 — ?, 6 — 3, or *,--4. In G 1 ** '“m 4 
case the artual rum is 18, but Th p r» the digital 
root of thin number i« itsr'f o. The s uifi >nrs 
in the cases of one-third, ore fourth, one-sn*h, 
one-seventh, and one-mntb must be »#f *he l.-mi ( 
9 — 9; that is to say. the djgit.il rn, -t* of ! 

numerator and dermniinat'>T w ; li bt o. In the j 
cases of one-half and one-Mth, however, the j 
digital roots are 6 — 3, but of c 'ur'*e the fv.ghcr | 
root may occur either m the numerator oj in 1 
the denominator; tbu* ," t , -jVyy,. 

where, in the firs* arianpetn-mu, 

the roots of the numerator and d-normnator 
are respectively 6—3, am* in the ta*u twe 
3 — 6. The most curious cav* of all is. perhaps, 1 
one-eighth, for here ttu digital r'wta may be of 
any one of the fr T e form® giver* above. 

The denominators tb« f actions Irnp re- ■> 
garded as the numerators r mitipued by 2, 3 , 4. ; 
5, 6, 7, 8, and 0 respect t» elv, we must 1 
attention 10 the ^carryings In order to j 

get five figures In the product tbe-e win, o» [ 
course, always be a carry-ovc after rpri* miring 1 
the last figure to the left, and in •■very nv h>giv r ! 
than 4 we must carry over a t least t»m***. I 

Consequently in ease? from one-fif<h l ** one- j 
ninth we cannot produce difftrert so; 1? . K ,n* bv 
a mere change of position of pans; of * rr^. I 
as, for example, we may with T V jr, T and * 
tWA* the? and * change place**. J t is ! 

true that the same firuieu may often b* dif- 1 
ferently arranged, a? s-hovn in the two pur* of j 
values for one-fifth that I h?v* given m the j 
last paragraph, but here it w»U be found thrre ' 
is a genet al readjustment of 1 giucs and not a ! 
simple changing of the p^*- it‘on^ of p.urs. There ’ 
are other little points that wtuld occur to everv ; 
solver — such as that the {irun* s can 101 **v< 1 \ 
appear tu the extreme right of the rv”i«rat« t, • 
as this would result in our geitsr.g either a nought ! 
or a second 5 in the denominat.w. Smularly 1 | 
cannot ever appear in the same position, nor i 
6 in the frar-tion one-sixth, nor an even figure [ 
in the fraction one-fifth, and so on. The pre- j 


j Th^ problem of p^pr^ning the number ioo as 
; ” ’ijixed number or fraction, ustng all the nine 

I ditrhs onr^. and o^ee only, has, like all these 
dim'al pu?rtes f a fascinating side to it. The 
; tyro ran by patient trial obtain correct 

; ami tli-»re is a singular pleasure in c?is- 

jC v^nng and recording each new arrangement 
j ai.m to the delight of the botanist in finding 
• v;m* Jong-'^nclit I'lanf. It is simply a matter 
list ;,,s; those nine figures correctly, and 

! yet wi'fi >:-#■ thousands of possible combinations 
| *hat coTif;*' c.f us the task is not so easy as might 
1 \t f.i^t appear, if we are to pft a considerable 
i number of results. Mere are eleven answers, 

[ including the one I gave as a specimen : — 

p«va\ q^VsV 1 P4W, 91 w, 

9 w, 9iVVf t SiVflV, 

? i wr- 

Now, as all the fractions necessarily repre- 
sent wjvijr numbers, it will be c/invenient to 
with them in the, following form : 964-4, 
•n - 6, 9i4 9, f',2 j rS, ?i + T9, and 3 + 9?. 

With anv whole number the digital roofs of 
f:**' that brings i* up to too will always 

b< of one particular form. Thus, in the case of 
<«e 4 4, one can say at once that if any answers 
•pe >b t a:n..b*e, then the roots of "both the 
numerator and the denominator of the fraction 
’-•ilJ be (>. hx'ii'un* the first three arrangements 
given aboic, and you will find that this is so. 
In the case of tH 4 -'"’ ihe toots of t^he numerator 
and denominator will be respectively 3 — 2, in 
♦he case of 01+9 '(.rid of 82 4- 18 they will be 
9- 8, in the case of 81 4- 19 thev will be 9 — 9, 
and in the case of 3-1-97 they will be 3 — 3. 
Every' fract'< n that can he employed has, there- 
f its car digital root form, and you are 
only wasting v<mr time in unconsciously at- 
tempting io bi-rtk through tins law. 

Even* raider will have percfivM that certain 
whole numbers a— » * ideally inip(*ssible. Thus, 
if mere is a 5 in t : ’* whole number, theie 
will also be a nought or a second 5 in the 
fraction, which are barred by the conditions. 
Then rvaltu Jrs of io, such as 90 and 80, 
cannot of r\ um occur, nor can the whole 
m>mber conclude with a 9, like 89 and 79, 
because th«* ^r.a tic n, equal to 11 or 21, will 
have r in the last place, and will therefore 
repeat a figure. Whole numbers that repeat 
a figure, such as 88 and 77, ere also clearly 
useless. These cases, as I have said, are all 
obvious to every reader. But when I declare 
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that and) combination! as 98+2702+8, 86 + 14, 
®3 + *7> 74 + 26, etc., etc., arc to be at once dis- 
missed as impossible, the reason is not so evi- 
dent, and I unfortunately cannot spare space 
to explain it. a 

But when all those combinations have been 
struck out thqt are known to be impossible, it 
does not follow fhat all the remaining " possible 
forms ” will actually work. The elemental 
form may be right enough, but there are other 
and deeper considerations that creep in to 
defeat our attempts. For example, 98 + 3 is 
an impossible combination, because we are able 
to say at once that there is no possible form for 
the digital roots of the fraction equal to 2 . 
But in the case of 97+3 there i9 a possible 
form for the digital roots of the fraction, namely, 
6—5, and it is only oit further investigation 
that we are able to determine that this form 
cannot in practice be obtained, owing to curious 
considerations. The working is greatly simpli- 
fied by a process of elimination, based on such 
considerations as that certain multiplications 
produce a repetition "of figures, and that the 
whole number carrot be from 1 2 to 23 inclusive, 
aince in every such case sufficiently small de- 
nominators are not available for forming the 
fractional part. 


9a.— DIGITAL SQUARE NUMBERS. 

So far as I know, there are no published tables 
of square numbers that go sufficiently high to 
be available for the purposes of this puzzle. 
The lowest square number containing all the 
nine digits once, and once only, is 139,854,276, 
t he square of 11,826. The highest square num- 
ber under the same conditions is, 923,187,456, 
the square of 30,384. 

93 -— THE MYSTIC ELEVEN. 

Most people know that if the sum of the digits 
in the odd places of any number is the same as 
the sum of the digits in the even places, then 
the number is divisible by 11 without remainder. 
Thus in 896743012 th* odd digits, 20468, add up 
20, and the even digits, 1379, also add up 20. 
Therefore the number may be divided by ix. 
But few seem to know that if the difference 
between the sum of the odd and the even digits 
is ir,oramultip cof n, the rule equally applies. 
This law enables us to find, with a very little 
trial, that the smallest number containing nine 
of the ten digits (calling nought a digit) that :s 
i divisible by 11 is 102,347,586, and the highest 
number possible, 987,652,413. 


91.— MORE MTXED FRACTIONS. | 

The point of the present puzzle lies ia the fact 
that the numbers 15 and 18 are not capable of 
solution. There is no way of determining this 
without trial. Here aie answers for the ten 
possible numbers : — 

Qftfl = 13; “ *4» 

iaW£ = 16; = 20 ; 

I 5 W= 27 ; 24V1Y = 36; 

27 W = 4 n ; 65VW ” 6 9 • 

59'YrY «= 72 ; 75 w = 94- 

J have only found the one arrangement for 
each of* the numbers 16, 20, and 27; but the 
other numbers are all capable of being solved 
in more than one way. As for 15 and 18, 
though these may be easily solved as a simple 
fraction, yet a “ mixed fraction *' assumes the 
presence of a whole number ; and though my 
own idea for dodging the conditions is the fol- , 
lowing, where the fraction is both complex and j 
mixed, it will be faiier to keep exactly to the j 
form indicated — 

3 f $2«i 5 : g4$E«i8. 

I have proved the possibility of solution for 
all numbers up to 100, except 1, 2, 3, 4, is, and 
18. The first three are easily shown to he im- 
possible. I have also noticed that numbers 
whose digital root is 8 — such as 26, 35, 44, 5*3. 
etc. — seem to lend themselves to the greatest 
number of answers. For the number 26 alone 
I have recorded no fewer than twenty-five 
different arrangements, and I have no doubt 
that there are many more. 


94.-THE DIGITAL CENTURY. 

There is a very large number of different waya 
in which arithmetical signs may be placed be- 
tween the nine digits, arranged in numerical 
order, so as to give an expression equal to roo. 
In fact, unless the reader investigated the 
matter very closely, he might not suspect that 
so many ways are possible. It was for this 
reason that I added the condition that not only 
must the fewest possible signs be used, but also 
the fewest possible strokes. In this way we 
bruit the problem to a single solution, and arrive 
3 ( the simplest and therefore, (in this case) the 
besi result. 

Just as in the case of magic squares there are 
methods by which we may write down with 
the greatest ease a large number of solutions, 
but not all the solutions, so there are several 
wavs in which we may quickly arrive, at 
dozens of arrangements of the “ Digital Cen- 
tury,*’ without fincXng all the possible arrange- 
■ merits. There is, in fact, very little principle 
111 the thing, and there is no certain way of 
demonstrating that we have got the best pos- 
sible solution. All 1 can say i9 that the ar- 
rangement I shall give as the best is the best 
I have up to the present succeeded in discover- 
ing I will give the reader a few interesting 
specimens, the first being the. solution usually 
published, and the last the best solution that I 
know. 

| Sign*. Strokes. 

i + 2 + 3+4 + 5 + 6 + 7 + (8 x 9) = 100 ( 9 .. 18) 
-(1 x 2) -3- 4- 5 + (6x7) + (8x9) 

=■-100 . (12 .. 20) 

I + (2 X 3) + (4 X 5) — 6 + 7 + (8 X 9) 

= 100 (IX .. 21 ) 

(i + a — 3 — 4) (5 — 6 — 8 — 9) = 100 ( 9 .. 12I 
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Slfni Stroke*. 

i + (*X 3 )+ 4 + 3 + 67 +fl +9*100 . ( 8 .. 16) 


(1x2) + 34+56+7— 8+9 = 100 . ( 7 •• 13) 

12 + 3-4 + 5+67+8 + 9=100 . . ( 6 .♦ 11) 

123-4-5-6-7+8-9.-100 . . ( 6 .. 7) 

123+4-5 + 67-8-9=100 - . ( 4 .. 6) 

*23 + 45“”67 + 8 — 9=ioo . . . ( 4 .. 6) 

123-45-67+89=100 ( 3 - - 4) 


It will be noticed that in the above I have 
counted the bracket as one sign and two strokes. 
The last solution is singularly simple, and I do 
not think it will ever be beaten. 

95 — THE FOUR SEVENS. 

The way to write four sevens with simple arith- 
metical signs so that they represent 100 is as 
follows : — 



Of course the fraction, 7 over decimal 7, 
equals 7 divided by ^ which is the same 
as 70 divided by 7, or 10. Then 10 multiplied 
by 10 is 100, and there you arc I It will be seen 
that this solution applies equally to any number 
whatever that you may substitute for 7. 

96.— THE DICE NUMBERS. 

The sum of all the numbers that can be formed 
with any given set of four different figures is 
always 6,666 multiplied by the sum of the four 
figures. Thus, 1, 2, 3, 4 add up 10, and ten 
times 6,666 is 66,66o. Now, there are thirty- 
five different ways of selecting four figures from 
the seven on the dice — remembering the 6 and 
9 trick. The figures of all these thirty-five 
groups add up to 600. Therefore 6,666 multi- 
plied by 600 gives us 3»999»6oo as the correct 
answer. 

Let us discard the dice and deal with the 
problem generally, using the nine digits, but ex- 
cluding nought. Now, if you were given simply 
the sum of the digits — that is, if the condition 
were that you could use any four figures so long as 
they summed to a given amount — then we have 
to remember that several combinations of four 
digits will, in many cases, make the same sum. 

10 xx X2 13 14 15 x6 17 18 19 20 
x x 2 3 5 6 8 9 11 n 12 

21 22 23 24 25 26 27 28 29 30 
XX IX 9865321 I 

Here the top row of numbers gives all the 
possible sums of four different figures, and the 
Bottom row the number of different ways in 
which each sum may be made. For -example, 
13 may be made in three ways : 1237, 1246, and 
1345. It will be found that the numbers in the 
bottom row add up to 126, which is the number 
of combinations of nine figures taken four at 
a time. From this table we may at once cal- 
culate the answer to such a question as this : 


What is the siun'of all the numbers composed of 
four different digits (nought excluded) that add 
up to 14 ? Multiply 14 by the number beneath 
it in the table, 5, and multiply the result by 
6,666, and you will have he answer. It follows 
that, to know the sum all the numbers com- 
posed of four different digits, if you multiply 
all the pairs in the two rows and then add the 
results together, you will get 2,520, which, 
multiplied by 6,666, gives the answer 16,798,320. 

The following general solution for any number 
of digits will doubtless interest re&ders. Let n 
represent number of digits, then 5 (xo*— 1) [8 
divided by I9 -— n equals the required sum. 
Note that |o equals 1. This may be reduced 
to the following practical rule : Multiply to- 
gether 4X7X6X5... t' (»— 1) factors; now 
add'(t» + i) ciphers to the right, and from : thi 9 
result subtract the same set of figures with a 
single cipher to the right. Thus for #1=4 (as 
in the case last mentioned), 4 X 7 X 6=168. 
Therefore 16,800,000 less 1,680 gives us 
l6 »79^»320 in another w»3. 

97 — THE SPOT ON THE TABLE. 

The ordinary schoolboy would correctly treat 
this as a quadratic equation. Here is the 
actual arithmetic. Double the product of the 
two distances from the walls. This gives us 
144, which is the square of 12. The sum of the 
two distances is 17. If we add these two 
numbers, 12 and 17, together, and also subtract 
one from the other, we get the two answers 
that 29 or 5 was the radius, or half-diameter, of 
the table. Consequently, the full diameter was 
58 in. or 10 in. But a table of the latter dimen- 
sions would be absurd, and not at all in accord- 
ance with the illustration. Therefore the table 
must have been 58 in. in diameter. In this 
case the «q>ot was on the edge nearest to the 
corner of the room — to which the boy was 
pointing. If the other answer were admissible, 
the spot would be on the edge farthest from the 
corner of the room. 

98. — ACADEMIC COURTESIES. 

There must have been ten boys and twenty 
gnls. The number of bows girl to girl was 
therefore 3S0, of boy to boy 90, of girl with boy 
400, arid of boys and gills to teacher 30, making 
together 900, as stated. It will be remembered 
that it was not said that the teacher himself 
returned the bows of any child. 

99.— THE THIRTY-THREE PEARLS. 

The value of the large central pearl must have 
been £3,000 The pearl at one end (from which 
they increased in value by £ioo) was £1,400 ; 
the pearl at the other end, £600. 

100.— THE LABOURER’S PUZZLE. 

The man said, 44 1 am going twice as deep,” not 
44 as deep again.” Thai is to say, he was stiff 
going twice as deep as he had gone already, so 
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that whoa finished the bote wMild be three 
timet its present depth. Then the answer is 
that at present the hole is 3 ft. 6 in. deep and 
the man 2 ft. 4 in above ground. When com- 
pleted the hole wiil be\io ft. 6 in. deep, and 
therefore the man will tA-n be | ft. 8 in. below 
the sui face, or twice the distance that he is 
now above ground. 

101.— THE TRUSSES OF HAY. 

Add together the ten weights and divide by 4, 
and we ,get 289 lbs. as the weight of the five 
trusses together. If we (fall the five trusses m 
the order of weight A, B, C, D, di/i E, the 
lightest being A and the heaviest E, then the 
lightest, no lbs., must be the weight of A and 
B ; and the next lightest 112 lbs., urns* be the 
weight of A and C. Ihen the two heaviest, 
D and E, must weigh 121 lbs., and C and E 
must weigh 120 lbs. We thus know that A, B, 
D, and L w*»igh together 231 lbs , which, de- 
ducted from 289 lbs. (the weight ox the five 
trus5.es), gives us the 'weight ni C as 58 h-s. 
Now, by mere subtraction, we find the weight 
of each of the five trusses — 54 tbs., 50 lbs , 38 
lbs., 59 lbs., and 6a lbs. respectively. 


5,473 (making 6,21a) and divide by 4* which 
gives us 1,553 as the poU of the Liberal. Then 
the polls of the other three candidates can, of 
course, be found by deducting the successive 
majorities from the last-mentioned number. 

107. — THE SUFFRAGISTS' MEETING. 

Eighteen were present at the meeting and 
eh-vea left. If twelve had gone, two-thirds 
wonM have retired. If only nine had gone, the 
meeting would have lost half its membeis. 

108.— THE LEAP-YEAR LADIES. 

Tuk correct and only answer is that xi,6i6 
iadsV.i made proposals of marriage. Here are 
alt the details, which the leader can check for 
hiii-M-lf with the origin. d statements. Of 
spmsters, married bachelors, 627 

mat tied widower?. 1,221 were declined by 
b.iMMors, and -4 jr declined by widowers. Of 
rb" 1,452 widov 1,155 married bachelors, 
and 297 married widowers. No widows were 
declined. The problem is not difficult, by 
algebra, when once we have succeeded in 
correctly stating it. 


102.— MR. GUBBINS IN A FOG 

The candles must have burnt for three hours 
and three-quarters. , One candle had one- 
sixteenth of its total length left and the other 
four-sixteenths. 

103.— PAINTING THE LaMP-POSTS 

Pat must have painted six more posts than 
Tim, no matter how many L«i ip-posts there 
were. For example, suppose 1 welve ou each 
side ; then Pat painted fifteen and T?m nine. 
If a hundred on each side, Pai painted one 
hundred and three, and Tim only ninety -seven 

104. — CATCHING THE THIEF. 

The constable took thirty steps. In the same 
time the thief would take forty -'fight, which, 
added to his start of twemv- seven, carried him 
seventy-five steps. This distance would be ex- 
actly equal to thirty steps of the constable. 

105.— THE PARISH COUNCIL ELECTION. 

The voter can vote for one candidate in 23 ways, 
for two in 253 ways, for three in 1,771, tor iour 
in 8,855, for five in 33,649, for six in 100,947, for 
seven in 245,157, for eight in 490,314, and fo* 
nine candidates in 817,190 different ways. Add 
these together, and we get the total of 1,698,159 
ways of voting. 

106.— THE MUDDLETOWN ELECTION. 

The numbers of votes polled respectively by the 
Liberal, the Conservative, the Independent, and 
the Socialist were i,553» i,535i 1,407, and 978. 
All that was necessary was to add the sum of 
the three majorities (739) to the total ;>oll of 
cum v 


109. — THE GREAT SCRAMBLE. 

The smallest number of sugar plums that will 
fuL’.l the conditions is 26,880. The five boys 
obtained respectively : Andrew, 2,863 » Bob, 

; Charlie, 2,438 ; David, 10,294 ; Edgar, 
4 ,j5u. There is a little trap concealed in the 
w rdx near the end, “ one- fifth of the same,** 
that seems at first sight to upset the whole 
account of the afiair But a little thought 
v. ill show that the words could only mean “ one- 
filth of five-eighths, the fraction last men- 
tioned** — that is, one-eighth of the three- 
quarters that Bob and Andrew had last ac- 
1 niied. 

• no.— THE ABBOT'S PUZZLE. 

The only answer is that there were 5 m«n» *5 
women, and 70 children. There were thus 100 
persons in all, 5 times as many women as men, 
and as the men would together receive 15 
bushels, the women 50 bushels, and the children 
35 bushels, exactly* 100 bushels would be dis- 
tributed. 

in.— REAPING THE CORN. 

The whole field must have contained 46.626 
square rods. The side of the central square, 
left by the farmer, is 4.8 284 rods, so it contains 
23.313 square rods. The area of the field was 
thus something more than a quarter oi an acre 
and less th^u one-third ; to be more precise, 
.2 914 of an acre. 

ill— A PUZZLING LEGACY. 

As the share of Charles falls in through bis 
death, we have merely to divide the whole 
hundred acres between Alfred and Benjamin in 
the proportion of one-third to one-fourth— that 
is in the proportion of four-twelfths to three' 

* 
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twelfths, which is the same a a four to three. 
Therefore Alfred tr i es four-sevenths of the 
hundred acres and Benjamin three-sevenths. 

1 1 3. — THE H'.RN NUMBER. 

The other number that answers all the require- 
ments of the puzzle is 9,^01. If we divide this 
in the middle into two numbers and add th^m 
together we get 99, which, multiplied by itself, 
produces 9,801. Jt i3 true that 2,025 may be 
treated in the same way, only this number is 
excluded by the condition which requires that 
no two figures should be alike. 

The general solution is curious. Call the 
number of figures in each half of the torn lab*J 
M. Then, if we add 1 to each of the exponent; 
of the prime factors (other than 3) of io r - 1 
(1 being regarded as a factor with the n> instant 


two and fifty-three Sundays respectively. Here 
are the lowest passible amounts in each case : — 


313 weekdays, 52 Sundays 
312 weekdays, $3 Sundays 

314 weekdays, 52 Sundays 
373 weekdays, 53 Sundays 


• £112,055 

• 19.345 
f No solution 
\ possible. 

■ • £69,174 


The lowest possible amount, and therefore 
! the correct answer, is £19,345, distributed in an 
i ordinary year that began on a Sunday. The 
I last year of this kiod was 1911. He would 
I have paid £53 on every dav of the year, or £62 
: or everv weekday, with £1 left over, as required, 
1 in the latter event. 

I 5:7.— A fen'ce problem. 


exponent, 1), their product will be the number J 
of solutions. Thus, for a label ol six figui' j s t 
#1=3. The factors of ro*~ 1 arc (not 

considering the 3®), and the product of 2x2--/, 
the number of solutions. This always include* 
the special cases 98 — 01, 00— or, 09 p - o: , 
000—001, etc. The solutions are obtained a? 
follows: — Factorize io a — 1 in :di possible 
ways, always keeping the powers of 3 it geiher, 
thus, 37x27, 999x1. Then solve the equa- 
tion 37 *e= 27 y+i. Here ai.d 

Therefore, 19x37=703, the sum.e i f which 
gives one label, 494,209. A complement uiy 
solution (through 27x--=37y4- 1) can at once 1»" 
found by 10" - 703=207, the square of whim 
gives 088,209 for second label. (Th^se w v 
significant noughts to the left must be intlntb d, 
though they lead to peculiar cases like 0003*?-- 
04641=4879*, where 0238—4641 would * 1. «t 
work.) The special case 999X1 we cm; w*iLe 
at once 998,001, according to the law sh«iwn 
above, by adding nines on one half and imu dits 
011 the other, and its complementary w>l) bt 1 
preceded by five noughts, or 000001 . Thru vro 
get the squares of 999 and 1. These are the* four 
solutions. 

114.— CURIOUS NUMBFRS. 


Though t hi* puzzle presents no great difficulty 
to nny one posses. m?. 0 knowledge of algebra, 
j it has perhaps rather interesting features. 

Seeing, as one does in the illustration, just 
■ one comer of the proposed square, one is 
r 'i',arcely prepared for the fac" that the field, in 
■riW to comply with the conditions, must 
contain exactly 501,760 acres, the fence re- 
, qiuriug the same number of rails. Yet this is 
the correct answer, and the only answer, and 
■if that gentleman in Iowa carries out his in- 
i tent j his field will be twenty-eight miles 
jl -np on each side, and a liftle larger than the 
j county of tVcstim.rland. 1 am not aware that 
| any limit has ever been fixed to the size of a 
[“ field,’' though they not run so large as 
j tt-i- in Great brbain. Still, out in Iowa, where 
. jt, v cones poo <k;.t resides, they do these things 
on n verv big ?rale. i have, however, reason 
to believe th.it when he find:: the sort of task 
he h-.s 1 ser hjmst M, he will decide to abandon it; 
j for if that cow decides to roam to fresh woods 
: and past use* new. the milkmaid may have to 
I start out a week in advance in order to obtain 
j the morning's milk. 

I Here is a little rule that will always apply 
I where the length of the rail ; s half a pole. 


The three smallest numbers, in addition to 48, 
are 1,680, 57,120, and 1,940,448. Jl will be 
found that j,68i and 841, 57,121 and 28,561, 
1,940,449 and 970,225, acre respcri ively the 
squares of 41 and 29, 239 and 169, 1,393 and 
905 . 

115. — A PRINTER'S ERROR. 

The answer is that a® .q 7 is the same as 2502, 
and this is the only possible solution to the 

puzzle. 

116.—THE CONVERTED MISER. 

As we are not told in what year Mr. Jasper 
Bullyon made the generous distribution »»f hi c 


Multiply the number of rails in a hurdle by 
four, and the result is the exact number of 
milts m fi»e side of a square field containing 
the same number of acres as there are rails in 
the complete fence. Thus, with a one-rail 
fence the field is four miles square ; a two-rail 
fence gives eight miles square ; a three-rail 
fence, twelve miles square ; and so on. until 
we find that a seven -rad fence multiplied by 
four gives a field of twenty-eight miles square. 
In the case o t our present problem, if the field 
be made smaller, then the number of rails will 
exceed the number of acres ; while if the field 
be made larger, the number of rails will be less 
than the acres of the field. 


accumulated wealth, bul are required to find 
the lowest possible amount of money, it is clear 
that we must look for a year of the most favour- 
able form. 

There are four rases to be considered— an 
ordinary year with fifty-two Sunday and with 
fifty-three Sundays, and s leap-year with fiPy- 


1 18.— CIRCLING THE SQUARES. 

Though this problem rnmht strike the novice 
as king rather difficult, it is, as a matter of 
fact, quite easy, and is made still easier by in- 
serting four out of the ten numbem. 
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First, it will be found that inquires that are 
diametrically opposite have a common differ- 
ence. For example, the difference between 
the square of 14 and the square of 2, in tb* 
diagram, is 193 ;• andathe difference between 
the square of 16 and tfco square of 5 is also tqz. 
This must be so in every case. Then it shouM 
be remembered, that the difference between 
squares of two consecutive numbers is always 
twice the smaller number plus i, and that the 
difference between the squares of any two 
numbers ran always be exprcss<*d as the differ- 
ence of, the numbers multiplied by their sum. 
Thus the square of 5 (25) less the square of 4(16) 
equals (ixd + i, or 9? also, the square of 7 
(40) less the square of 3 (9) equals (7+ 3) x (7 - 3), 
or 40. 

Now, the number 192, referred to above, mav 
be divided into five different pairs of even 
factors : 2 x 96, 4 x 48, 6x32.8 x 2 u ind 12x16, 
and these divided by 2 give us, 1 *■' iS. 2X24, 
3x16, 4 x t 2, and 6x8. Th*‘ diO*rt r ice and 
sum respectively of each of these pji:\ \:\ irn 
produce 47, 40; 22, *6 ; 13, 8, i*>; ?uu 

2, 14. These .ire ^he required numbers, fom of 
which are already placed. The six numbers 
that have to be added may b- x placed m m«t 
six different ways, one of winch is as follows, 
reading round the circle clockwise: 16, 2, 4 22, 

19, 8, 14, 47, 26, 13. 

I will just draw the lender’s cttentkn b* one 
other little point. V 1 sH circles of this k»nd, 
the difference between diametrically -*0; osf‘e 
numbers increases by a certain ratio, hrst 
numbers (with the exception cf a circle of (,) 
being 4 and 6, and the others formed bv dou- 
bling the next preceding but one. Thus. m 
the above case, the first difference js > and 
then the numbers increase bv 4, 6, 3. an'' 12. 
Of course, an infinite number of solutions mav 
be found if we. admit fractions The number of 
squares in a nick* of this kind must, h.wevrr, 
be of the form 4*1 + 6; that is. it mu** be d 
number composed of 6 plus a multiple of 4. 

119.— RACKBRANE’S little loss. 

The professor must have started the game with 
thirteen shillings, Mr. Potts with four shillings, 
and Mrs. Potts with seven shillings. 


in six toases with twenty-seven sixty-fourths of 
his money, and so on. The order of the wins 
and losses makes no difference, so long ss their 
number is in the end equal. 

122. — THE SEE-SAW PUZZLE. 

Tub boy’s weight must have been about 39.79 
Ins. A brick weighed 3 lbs. Therefore 16 
bricks weighed 48 lbs, and it bricks 33 lbs. 
Multiply 48 by 33 and take the square root, 

133 — A LEGAL DIFFICULTY. 

It was clevlv the intention of the deceased to 
"'*** the s. -• ,‘vefic a** much as the mother, 
j. the daughter n.d* *:s much as the mother. 
Therefore tV most eqm’tabfe division would 
he that the mother *tu-uhi take two-sevenths, 
the son four-sevenths, and the daughter one- 
seventh. 

124 — A QUESTION OF DEFINITION. 

There is, of course, no difference in aria be- 
tween a 1 iiife square and a square mile. But 
thei* mav htt considerable difference in shapa. 
e \ miV s marc ran be no other shape than square; 
the mow describes a surface of a certain 

speod’c '•i;- and shape. A square mile may be 
01 my shape ; the expression names a unit of 
arei, but does m*t prescribe any particular 
shape. 

125.- THE MINERS* HOLIDAY. 

Dim. Harris must have spent thirteen shillings 
a"d •;vp«*occ, wbicb would be three shillings 
i. 1 i.e than the average for the seven men — hsdf 
a gn.nea. 

126 . — SIMPLE MULTIPLICATION. 

t hr number required is 3,529,411,764,705,882, 
»hijh mav be multiplied by 3 and divided by 
2, bv the umple expedient of removing the 3 
one end of the row to the other. If yon 
want a b*ri‘y r number, you can increase this one 
£0 .mv extent by repeating the sixteen figures 
in the same order. 

127. — SIMPLE DIVISION. 


130 . — THE FARMER AND HIS SHEEP. 

The farmer bad one sheep onlv * If be divided 
ihis sheep (which is best done by weight) into 
two parts, making one part two- third.* and the 
other part one-third, then the difference be- 
tween these two numbers is the same ns the 
difference between their squares — that is, one- 
third. Any two fractions will do if the denomi- 
nator equals the sum of the two numerators. 

X2X.— HEADS OR TAILS. 

Crooks must have lost, and the longer he went 
on the more he would lose. In two losses be 
would be left with three-quarters of his money, 
in four tosses with nine-sixteenths of his money. 


Subtract every number in turn from every 
other number, and we get 358 (twice), 716, 
1,611, 1,253, and 895. Now, we sec at a glance 
f hat, as 358 equals 2 X 170, the only number that 
ca 1 divide in every case without a remainder 
will be 179. On trial we find that this is such 
a divisor. Therefore, 179 is the divisor we 
want, which always leaves a remainder 164 in 
t he case of the original numbers given. 

-28.-I-A PROBLEM IN SQUARES. 

The side*; of the three boards measure 31 in., 
41 in., and 49 in. The common difference of 
area is exaciJv five square feet. 'Three num- 
bers whose squares are in A.P., with a com- 
mon difference of 7, are Hfcf t ti* HI *» and with 
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a common difference of 13 are ?EUI» 
and WHfc. In the case of whole square num- 
bers the common, 6 .Terence will always be 
divisible by 24, so it ±?« -bvious that our squares 
must be fractional Readers should now try 
to solve the case wher* the common difference 
is 33. It is rathe! .1 hard nut, 

139. — THE BATTLE OF HASTINGS. 

Any number (not itself a square number) may 
be multiplied by a square that will gi\e a pro- 
duct 1 less than .uiotbei square. The given 
number must not it sell be a square, because a 
square multiplied by a square produces a square, 
and no square phis r can be a square. \fv re- 
marks throughout react be unde:st'»od to apply 
to whole numb-ts, because fractional soldier? 
are not of much use in war. 

Now, of aii the numbers from 2 fo 09 in- 
clusive, 61 happens to be t?,e most awkward 
one to work, and the lowest p^ssiblf answer to 
our puzzle is that Harold’s army e« ren ted of I 
3,119,882,1162,860,264,400 me:;. Thai is, there j 
would be 31, 145,622,669, 840,400 men (the 
square of 336,153,980) in each oi the ssxty-oi e j 
squares. Add one man (Harold), a*. a they ! 
could then form one larpr % p.tie wi«h j 
1,766,319,049 men on every aide. The gtntwtl 
problem, of which tins is a paiuculcr case, is! 
known as the ** P-ribon Fqu.ttiou ” — apparent! ^ 
because PeJJ neither firs” propounded the qmv 
tion nor first solved it ! It was issued a?: «* 
challenge by Fermat to fre ICnqiish mathe- 
maticians of his day. It is icaddv solved by 
the use of continued fractions. 

Next to 61, the most tiirbcult number una r ~ 
100 is 97, where 97 X 6,377, ?S2 a + 1 — a .nuare. 

The reason why I assumed that there 
be something wiring with the ngur >. s in tne 
chronicle is that we can confidently say ..hat 
Harold’s army did not contain nv«v thre* 
trillion men ! If this army (not to mmii u* 
the Normans) had had the whole surface ni 
the earth (sea included) r 'n which to cucaifiy, 
each man would have had slight iv more than 
a quarter of a square inch of space m waicr, 
to move about ! Put another wav : Allowing 
one square foul of standmg-room pei u; «.ti f 
each small square would have requmd all the 
space allowed by a globe three times the 
diameter of the earth. " 

130.— THE SCULPTOR’S PROBLEM. 

A little thought will make it clear that the 
answer must be fractional, and that m one case 
the numerator will be greater and in the tuber 
case less than the denominator. As a matter 
of fact, the height of the larger cube mu**. b* 

^ ft., and of the smaller ? ft., i: wt it. to have 
the answer in the smr.’lle^ p^s-ihk figures. 
Here the lineal measurement is y ft. tb*t ,s 4 
if ft. What are the f uhir couteni* of the 
two cubes ? Fiist $ x $ .< a ' K1 secondly 

Add tfiese to get he; and the 
result is fj$, which reduces to V* or ft * We 
thus see that the answers in cubic feet and 
lineal feet are precisely the same. 


The germ of tt^e idea is to be found in the works 

of Diophantus of Alexandria, who wrote about 
the beginning of the fourth century. These 
] fractional numbers appear in triads, and are 
obtained from three generato-s, a, 6, c t where 
a is the largest aud c th^ smallest. 

Then ab -+■ c 3 *= denominator, and a* — c a , 
6 a - c 5 , and »*--&* will be the thre'i numerators. 
Thus, using the generators 3, 2, 1, we get f, 
f and we can pair the first and second, as in 
the above solution, or the first and third for a 
second solution. 'The denominator mast al- 
ways be a prime number of the form 6n + i, or 
romp'“7fd of such primes. Thus you caU have 
13, jo, etc., as denominators, but not 35, 55, 
1S7, esc. 

I ’-Vhf n the principle is understood there i9 no 
| difficulty in writing down the dimensions of 
1 ,i r i many sets of cub s is the nu»st exacting col- 
lector may require. If the reader would like 
tv.e, for example, with plenty of nines, perhaps 
the following would satisfy him : and 

SfiWlAVl- 

1 31. — THE SPANISH MISER. 

There must have been 386 6 ou bio on 9 in one 
box 8,450 in another, and 10,514 in the third, 
Ivo.vjM: 386 is the .smallest number that can 
occur. If I had asked for the smallest aggre- 
Crtie number of coins, the answer would have 
been 4 82, 3,362, and 6,242. It will be found 
] in ''ilhe r case that if the contents of any two of 
! I ho three bote* b« combined, they form a square 
[ ri umbel ol corns. It is a curious coincidence 
! \.j“tbwg more, for it will not always happen) 
1 ib a I in ih«* first solution the digits of the three 
I numbers add to 17 in every case, and in the 
j si-C'iiu! solution to 14- It should be noted that 
j tin middle one of the three numbers will always 
j be half a square. 

! 132.- THE NiNb TRKA.SU RE BOXES. 

Kerb is the an&wei that iu'.hls the conditions : — 

A=4 B= 3,364 0=6,724 

D=2,ii 6 F = r -3,476 F=8,836 

G— -0,409 H ■= 12,769 I = 16,139 

Each of these is a square number, the roots, 
taken in alphabetic J older, being 2, 58, 82, 46, 
74, 9.1, 07, 113. and 127, while the required 
difference between A and B, B and C, D and E, 
etc., is in every case 3,360. 

133.— THE FIVE BRIGANDS. 

The sum of 200 doubloons might have been 
held bv the five, brigands in any one of 6,627 
different ways. Alfonso may have held any 
number from 1 to rx. If he held 1 doubloon, 
there are 1,005 different ways of distributing 
the remainder ; if he held 2, there are 985 ways ; 
if 3, there are 977 ways ; if 4, there are 903 
ways ; if s doubloons, 832 ways ; if 6 doubloons, 
704 wavs ; if 7 doubloons, 570 ways ; if 8 
doubloons, 388 way 3 ; if 9 doubloons, 200 ways ; 
if jo doubloons, 60 ways ; and if Alfonso held 
11 doubloons, the remainder could be distri- 
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bated in 3 different ways. More than ri doub- ; 
loons he could not possibly have had. It will ; 
scarcely be expected that I shall give ail these j 
6,627 ways at length. What I propose to do j 
is to enable the jteadei^ it he should feel so dis- ! 
posed, to wnte out ill the* answers where 1 
Alfonso has one and the same amount. Let us j 
take the caseS anrhere Alfonso has 6 doubloons* j 
and see how we may obtain .ill the 704 different j 
way9 indicated abo\ e. Here are two tables ' 
that will serve as keys to all these answers : - 

. Table I. 1 Table It 

A— 6. f A -=6 

B=». B -*= n 

C= (6^5 — 5«)4 m. C— r fw. 

D— (i2S-f 4n) - 4m. O=(37o~ i6«l~ 4m. 

E =3 4 3 *». ^ E--rit 5 *- i'” ■»’. 1- 

In the first table w^ may v.ib,tj;« v ^- * *> my 
whole number ir'«u i to 12 mcius.vi, p.rul vi 
may be nought <>1 anv wh >ie du.u , j.t tro'n 
: to (31-t-K) inclusive. In the see -i.d tabu 
*» may have Hie* vultie of ,«iv whole roo-abe: 
from 13 to 23 invasive, and m may T. n uqk 
r>r anv whole nurm>**r from s to (03 -- in- 
clusive. The fir-t table thus gives *32 + ») 
answers -for every value of »; and (kti petxmd 
'able gives (94—4**) answers for every value of 
The former, therefore, produces .-.6 2 and 
the latter 242 answers, which together make 
704, as already 

Let us tike 7 able I., rind say h ~ 5 and 
m=2 ; also in Table H. take « — 13 and jw—u. 
'Then we at once get these two answers : — 

Aar 6 *\ -- ft 

B— s B ~ 1 3 

C= 40 C-- t 

D=I4g D~i63 

E~^ E-- 

200 doubloons 200 doubloons. 

These will be found to work correctly. Ah the 
rest of the 704 answers, where Alfonso always 
holds six doubloons, may be obtained iu this 
way from the two tables by substituting the 
different numbers for the letters m and n. 


If the banker can bring about a prime number, 
he will win ; and I will show liow he can always 
do this, whatever the customer may put in the 
box, and that therefore the banker will win to 
a certainty. The banker must first deposit 
forty sixpences, and then, no matter how many 
the customer may add, he will desire the latter 
to transfer from the counter the square of the 
number next below what the customer put in. 
Thus, banker puis 40, customer, we will say, 
add'a 6„ ih« n 1. offers ro;n the counter 2s *the 
squuu 1 ot 5I, *h.rh leaves yi in all, a prime 
number. Ti * again. Banker puts 40, i us- 
tomer adds 12, than transfer* 121 (the square 
ot /:), as desired, which leaves 173, a pume 
number. The key to the puzzle is the curious 
frmt chat at.* number up to 39. if added to its 
square and tr<* earn increased by 41, makes a 
pmue number. Tins was first discovered by 
Euler, the great mathematician. It has been 
suggested mat the banker might desire the 
customer to trausf 1 1 sufficient to raise the 
' .'ojitc/'t* ».f the .< to a given number ; but 
nis wtciid w./t only make the thing an ab- 
, surdity, hut bicaks the rule that neither know? 

, what the othei puts in. 

135.—TIIL .Vf OVd MASON'S PROBLEM. 

, 7 hk puzzic amounts to this. Find the smallest 
ji.pi.uc number fruit mav be expressed as the 
\ \u?n ot ui«» • than turn* consecutive cubes, the 
•' tub'.* 1 l.cu.s, barred. As more than three h' ups 
j re 1 1 iv ; Nupnliei, this condition shuts out the 
oinerwise smallest auswei, 23 s 4 24® 4 *25' l ~ 204* 

) But it admits ihe .mswci, 2 5* -*-*6* 4 27 s 
J t ■»»/*■»■ 31. s*. The t>rrrfj(«t anr wer. however, re- 
j quires m**:** f.eaps, but a smaller aggregate num- 

j be*r of bi'Kks. Here it is : I4 3 -|- 1 r >* 4 

J up to 25 s mcbrdve, 01 twelve heaps in all, 
j nun h, added together, make <>7,344 blocks of 
j At.aie that may be i.no to form a square 312 
I +■ y 2 I wijf }ust temark that one key to the 
I v#lu;i.#n b'*s in what are called triangular 
; number*, (See pp 13, 25, and 166.) 

j 13*— THE SULTAN'S ARMY. 


Put in another way, for every holding of , 
Alfonso the number of answers is the sum of j 
two arithmetical progressions, the common I 
difference in one case being 1 and iu the other 
- 4* Thus in the case where Alfonso holds 6 
doubloons one progression is 334 34 + 35 + 36 


4 4*43444* and the other 42+38^-34 

430-4 + 642. The sum of the first 


serie* is 462, and of the second 242 — results 
which again agree with the figures already given, j 
The problem may be said to consist in hiuimg 
the first and last terms of these progressions. 1 
should remark that where Alfonso holds 9. 10, 
of ri there is only one progression, of the second 
form. 


Th:j smaller. primes of the form 4»+ 1 are 5, 13, 
17, 29, and 37, an # d the smallest of the form 
4»- r are 3, 7, ir, 19, cod 2^. Now, primes 
of the hist form can always be expressed as 
the sum ot two squares, ar.d in only one way. 
Thus, 5 — 4 + 1 ; i3*»') + 4 ; 17^16+1 ; 29** 
2544 ; 37=»»fi+i. But primes of the second 
hum ''an m*ver be ex; ?°sst.l a» the sum of two 
squares in any way whatever. 

In order that a number may be expressed a* 
the sum of two squaies in several different ways, 
!t is necessary that it shall be a composite 
number maintaining * cerLain number of primes 
of oui fir jt form Time, 5 or 13 alone can only 
be so expressed in one way; but 65, (5x13), 


134.— the BANKER’S PUZZLE. 

In order that a number of sixpences may not 
be divisible into a number of equal piles, it is 
necessary that the number should be a prime. 


ciu be expressed iu tw.^ ways, 1,105, (5x13 
X17), in four ways, 32,045, (5x13x17x29), 
in eight ways. We thus get double as many 
ways for every new factor of this form that 
we introduce, Note f# boweve* t that I aay new 
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factor, for the repetition of factors is subject < 
to another law. We '•.rmot express 25, (5 x 5). 
in two ways, but only in r ne ; yet 125, (5 X 5 x 5), 
can be given fn two ways, and so can 625, (5 x 
5x5x5); while if we <ake in yet another 5 
we can express the nun her as the sum of two 
squares in three different ways. 

If a prime of the second form gets into your 
composite number, then that number cannot be 
the sum of two squares. Thus 15, (3x5), will 
not work, nor will 135, (3 x 3 x 3 x 5) ; but if 
we take in an even number nf 3*9 it will work, 
because these $'s will themselves form a square 
number, but you will only get one solution. 
Thus, 45, (3x3x5, or 9 X 5) =3-364*9. Similarly, 
the factor 2 may always i>ccur, or any power of 
a, such as 4, 8, 16, 32 ; but its introduction or 
omission will never affect the number of your 
solutions, except in such a case os 50, where it 
doubles a square and therefore gives you the 
two answers, 49 + 1 and 254-25. 

Now, directly a number is decomposed into * 
its prime factors, it is possible to tell at a glance j 
whether or not it can be split into two squares ; j 
and if it can be, the process of discovery in how j 
many ways is so simple that it can be done in ! 
the head without any effort. The number I ! 
gave was 130. 1 at once saw that this wa« ; 

2x5x13, and consequently that, as 65 can be 
expressed in two ways (644-1 and 49-*- 16), 130 I 
can also be expressed in two ways, the factor 2 , 
not affecting the question. 

The smallest number that can be expressed j 
as the sum of two squares in twelve different : 
ways is 160,225, and this is therefore the | 
smallest army that would answer the Sultan’s 
purpose. The number is composed of the fac- J 
tors 3 X 5 X 13 x 17 x 29. each of which Is of tut . 
required form. If they were all different factors, j 
thure would be sixteen ways ; but as one of the ' 
factors is repeated, there are just twelve ways, j 
Here are the sides of the twelve pairs of squares : 1 
(400 and 15), (399 and 3*)* 1393 and 76), (302 and j 
81), (384 and 113), (375 and 140), (360 and 175), ; 
(356 and 183), (337 and 216), (329 and 22S), j 
(31X and 252), (263 and 300). Square tbe two I 
numbers in each pair, add them together, and 
their sum will in every case be 160,225. 

137.— A STUDY IN, THRIFT. 

Mrs. Sandy McAllister will have to save a 
tremendous sum out of her housekeeping allow- 
ance if she is to win that sixth present that her 
canny husband promised her. And the allow- 
ance must be a very liberal one if it is to 
admit of such savings. The problem required 
that we should find five numbers higher than 36 
tbe units of which may be displayed so as to 
form a square, a triangle, two triangle, and 
three triangles, using the ooraplete number in 
every one of the four cases. ) 

Every triangular number i* such that if we 
multiply it by 8 and add 1 the result is an odd 
square number. For example, multiply 1, 3, 6, 
10, 15 respectively by 8 and add 1, and we get 
9, 25, 49. Rx» mi, which are the squares of the 
odd numbers 3, 5, 7, 9, 11. Therefore in every 


case where 82*4-!-* a square number, * s is also 
a triangular. This point is dealt with in our 
puzrle, “ The Battle of Hastings.” 1 will now 
merely show again how, when the first solution 
is found, the others mal> be discovered with- 
out any difficult^. First of all, here are the 
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= 
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= 
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6930 s 
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= 

19601 s 
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40391 2 

4 

I 

= 

114243 * 


The successive pairs of numbers are found in 
this way : — 

(1x3)+ (3Xi)= 6 *- ( 8 X 7 ) 4 - (3x3)= 17 
( 1 x 17 )+ (3X6 = 35 (8X6)4(3X17)=* 99 

( 1 x 99) 4 (3 X 35) -■= 204 (8 x 35) + (3 X 99 ) =577 

and so on. Look for the numbers in the table 
above, and the method will explain itself, 
j Thus we find that the numbers 36, 1225* 

: 41616, 1413721, 48024900* and 1631432881 will 
I form squares with sides of 0, 35, 204, 1189, 
: 6030, and 40391 ; and they will also form single 
j triangles with sides of 8, 49, 288, 1681, 9800, 
j and 57121. These numbers may be obtained 
j from the last column in the first table above in 
! this way : simply divide the numbers by 2 and 
1 reject the remainder. Thus tbe integral halves 
j of 17, 99, and 577 arc 8, 49* and 288. 

I All the numbers we have found will form 
j either two or three triangles at will. The fol- 
! lowing little diagram will show you graphically 
, at a glance that every square number must 
1 necessarily be the sum of two triangulars, and 
i th.?t the side of one triangle will be the same as 
j the side of the corresponding square, while the 
! other will be just 1 less. 



vY* • • • 


Thus a square may always be divided easily 
into two triangles, and the sum of two consecu- 
tive triangulars will always make a square. 
In numbers it is equally clear, for if we examine 
the first triangular? — 1, 3, 6, 10, 15, 21, 28 — 
we find that by adding all the consecutive pairs 
in turn we get the series of square numbers — 
4, 9, 16, 25, 36, 49. etc. 

The method of forming three triangles from 
ouf numbers is equally direct, and not at all a 
matter of trial. But I must content myself with 
giving actual figures, and just stating that every 
triangular higher than 6 will form three tri- 
angulars. I give the sides of the triangles, and 
readers will know from my remarks when stat- 
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ing the puzzle how to find from these sides the 

number of counters or coins in each, and so 

check the results if they so wish. 


writing out the series until we cotco to a square 

number does not appeal to the mathematical 

mind, but it serves to show how the answer to 


i 

Number. 

, • 

• 

V 

Sid. of 

^ : .d* of 

SMei of Two 



nf Three 

Square. 

Triangle. 

Trims h-e. 

Tmngiee. 

3 « 

6 

8 

6 \ 5 

54-5 + 3 

1225 

35 

49 

35 4-34 

33432 + 16 

41616 

204 

288 

2044-203 

102 4 192-F95 

* 1413721 

H89 

1681 

IX89-MZK8 

1121 + 1120 + 560 
6533 + 6533 + 3267 

480249OO 

1631432881 

6930 

9800 

6930 -f 692 Q 

40391 

57 X 2 * 

40391 -c 40390 

3808 1 4 - 38080 4 1 9040 


I should perhaps explain that the arrange- 
ments given in the last two columns are not the 
only ways of forming two and three triangles. 
Thexe are others, but one set of figures will 
fullv s^rve our purpose. We thus see thn* 
before Mr*. MrAUistejr can claim her sixth £5 
present she must save the respectable sum of 
£1,631,433,881. • 

138.— THE ARTILLERYMEN’S 
DILEMMA. 

We were required to find the smallest number 
of cannon balls that we could lay on the ground 
to form a perfect sqware, and could pile into a 
square pyramid. I will try to make the matter 
clear to the meres! novice. 


z 
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5 

6 

*• 

1 

3 

6 

TO 

15 

21 

28 
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4 

10 

20 

35 

56 

84 
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5 

14 

30 

55 

91 

740 


Here in the first row wc place in regular ordr r 
the natural numbers. Each number in the 
second row represents the sum of the number 
in the row above, from the beginning to the 
number just over it. Thu3 x, 2, 3. 4, added 
togethet, niakfc 10. The third row is formed in 
exactly the same way as the second. In the 
fourth row every number is formed by adding 
together the number Just above it and the 
preceding number. Tims 4 and 10 make 14, 
20 and 35 make 55. Now, all the numbers in 
the second row are triangular numbers, which 
means that these numbers of cannon balls may 
be laid out on the ground so as to form equi- 
lateral triangles. The numbers in the third 
row will all form our triangular pyramids, while 
the numbers in the fourth row will all form 
square pyramids. 

Thus the very process of forming the above 
numbers shows us that every square pyramid 
is the sum of two triangular" pyramids, one of 
which has the same number ox balls in the side 
at the base, and the other one b^ll fewer. If we 
continue the above table to twenty-four places, 
we shall reach the number 4,900 in the fourth 
row. As this number is the square of 70, we 
can lay out the balls in a square, and can form 
a square pyramid with them. This manner of 


the particular purrie may be easily arrived at 
by anybody. As a matter of fact, I confess 
my failure to discover any number other than 
4,000 that fulfils the conditions, nor have I 
hund any ri? ? yrwf that thi* is the onlv 
m swer. The problem is a difficult one, and 
the second answer, if it exists (which 1 do u. t 
believe), certainly m:w into big figures. 

For the benefit of more advanced mathe- 
maticians I will add that the general expression 
tor square pyramid numbers is 2«*4- 3***4 ». 

6 

For this expression to be :d«o a square number 
ft he special case of t ereepted) it is necessary 
that »*rps- where ?/>*— 1=3:7* (the 

“ PelJian Equation ”). In *he case of our solu- 
tion above, «=»24, t~* 2 , $—7. 

139. — THE DUTCHMEN’S WIVES. 

Thx mon^y paid in every case was a square 
number of shillings, because they bought 1 at 
is. t 2 at 2S., 3 at 3s., and so on. But every 
husband pavs altogether <>3 C *. more than his 
wifj, so we have to find in how many ways 63 
may be the difference between two square 
numbers. These are the three only possible 
ways : the square of 8 less the square of 1 , 
the square of 12 less the square of 9, and the 
square of 32 less the squaie of 31. Here 1, 9, 
and 31 represent the number of pigs bought 
and the number of shillings per pig paid by 
each woman, and #, 12, and 32 the same in the 
case of their respective husbands. From the 
further information given as <0 their purchases, 
mv* can now pair them off as follows : Cornelius 
and Gurtrmi bought 8 and 1 ; Elas and Katrun^ 
bought 12 and 9 ; Hendrick and Anna bought 
32 and 31. And these pairs represent correctly 
the three married couples. 

The readex may heie desire to know bow we 
may determine the maximum number of ways 
in whicu^a number may be expressed a 9 the 
difference between two squares, and how we are 
to find fine actual squares. Any integer except 
1, 4, and twice any odd number, may be ex- 
pressed a? the difference of two integral squares 
in as many ways as it can be split up into 
pairs of factors, counting 1 as a factor. Sup- 
pose the number to be 5^940. The factors are 
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3*.3*.5.»f. Here the exponents are a, 3, 1, 1. 
Always deduct 1 from he exponents of 2 and 
add x to all the other ex /> orient* ; then we get 
i, 4, 2, 2, and half the product of these four 
numbers will be the centred number of ways 
in which 5,940 may be the difference of two 
squares — that is, 8. To find these eight squares, 
as it is an even number, we first divide by 4 and 
get 148s the eight pairs of factors of which are 
1x1485. 3x495, 5x29*,, 9x165, n X 135, 
15x99, 27x55, and 33x45. The sura and 
difference of any one ot those pairs will give 
the required numbers. Thus, the square of 
1,486 less the square of 1,434 if. 5,040, the square 
of 498 less the square of 402 is the same, and so 
on. Iri the case of 63 above, the number is 
odd ; so we factorize at once, 1 x 63, 3 x 21, 7 x 9. 
Then we find that half the sum and difference 
will give us the numbers 32 and 31, 12 and 9, ana 
8 and x, as shown in the solution to the puzzle. 

The reverse problem, to find the factor? of a 
number when you have expressed it the 
difference of two squares, fs obvious For 
example, the sum and difference of auv pair 
of numbers m the last sentence will give us 
the factors of 63. Every prime number (except 
1 and 2) may be expressed as the difference o i 
two squares in one way, and in one way only. 
If a number can be expressed as the difference 
of two squares in more than ore way, it is 
composite ; and having so expressed it, we may 
at once obtain the factors, as wo have seen. 
Fermat showed in a letter t" Mersenne or 
Fr&iicle, in 1643, how we may discover whether 
a number may be expressed as the difference 
of two squares in *'?ore than one way, or proved 
to be a prime. But the method, when dealing 
with large numbers, is necessarilj tedious, 
though in practice it may be considerably 
she rlened. In many cases it is the shortest 
method known for factorizing large numbers, 
and I have always held the opinion that Fermat 
used it in performing a certain ieat in factorizjpg 
that is historical And wnpped in mystery. 


J 140. — FIND ADA’S SURNAME. 

, The girls’ names were Ada Smith, Annie Brown, 
Emily Jones, Mary Robinson, and Bessie Evans. 

141.— SATORDA^ MARKETING. 

As every person's purchase was pi the value of 
an exact number of shillings, and as the party 
possessed when they started out forty shilling 
coins altogether, there was no necessity for any 
lady to have any smaller change, or any evi- 
dence that they actually bad such change. 
This being so, the only* answer possible is that 
the women were named respectively Anne Jones, 
Mary Robinson, Jane Smith, and Kate Brown. 
It will now be found that there would be exactly 
eight shillings left, whiefc may be divided equally 
among the eight persons in coin without' any 

| change being required. 

I 

! 142. — THE SILK PATCHWORK. 



j Our illustration will show how to cut the 
stitches of the patchwork so as to get the square 
, F cntiie, and four equal pieces, G, H, I, K, 
I that will form a perfect Greek cross. The 
I reader will know how to assemble these four 
} pieces from Fig. 13 in the article. 

j 143 —TWO CROSSES FROM ONE, 

! It will be seen that one cross is cut out entire, 
; as A in Fig. 1, while the four pieces marked 
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B, C, D and K form the secohd cross, as in 
Fig.*. which will be of exactly the same size as 
the other. I will leave the reader the pie as act 
task of discovering for himsell the best way of 
finding the direction M the cuts. Note that 
the Swa«*ika again appears. 

The difficult question now presents itself : 
How are we to eut three Greek crosses from one 
in the fewest possible pieces ? As a matter of 
fact, this problem may be solved in as few as 
thirteen pieces; but as I know many of my 
readers, advanced geometricians, will .V glad 
to have something to work n u of which tb^-' 
are not shown the solution, 1 h-ave the myster* 
for the present undisclosed. 

144.— THE CROSS AND THE TRIANGLE. 

Th* line A B in the following diagram repre- 
sents the side of a square having the v/u* area 
as the cross. I have shown ri where, a*: m .j ed, 
how to make a sup: ira and e pjilate*-sl triangle 
of equal area. I n "ca not gt , theieh-ri-, \aw the 
preliminary question bf hndiiv the duo-nsiom 
of the triangle th*t is to equal ou; W> 

will assume that w« have already r >«tnd this, 
and the question then becomes, How ate we t«> 
cut up olie of these into pieces that will form 
the other 7 

First draw the line AD where A and B sue 
midway between th* ex Ut /Tillies of the two 
side arms. Next m*ke ibe bore DC and HV 
equal in length to half the side it the triangle. 
Now from E and F describe w *lh the sane radius 
the intersecting arcs at G and dmw F G. Fi- 
nally make I K enual to HO ami L B equal to 
AD. If we now draw T L, it should be parallel 
to FG, and ail the v.s pt.ves ure marked out. 
These tit together and form a perioct equilateral 
triangle, as shown in the secon l diagram. Or 
we might have first found the direct: >n of the 
line M N in our triangle, then placed the point 
O over the point E in tb^ croi>s and turned 
round the 1 1 v.i* o\e r trie cross until the line 


I K 



I have seen many attempts at a solution in- 
volving the assumption that the height of the 
triangle is exactly the same as the height of 
the cross. This is a fallacy : the cross will 
always be higher than the triangle of equal 
area. 

I45.-TH E FOLDED CROSS. 

First fold the cross along the dotted line A B 
in Fig. 1. You then have it in the form shown 



C D (where D is, of course, the centre of the 
ct >ss), and you get the form shown in Fig. 3. 



Now take your scissors and cut from G to F, 
and the four piece*, all ut the same size and 



M N was parallel to A B. The piece 5 can then 1 snape, will fit together and form a square, as 
be marked off and the other pieces in suocession. j shown in Fig. 4. 
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146.— AN EASY DISSECTION PUZZLE. 



The solution to this puzzle is shown in the illus- 
tration. Divide the figure up into twelve equal 
triangles, and it is easy to discover the directions 
of the cuts, as indicated by tbe dark lines. 

147.— AN EASY SQUARE PUZZLE. 



j and Edgar the two halve* marked D and E f 
j they will have their fair shares-— one quarter 
of the confectionery each. Then if we place 
. fhc small bun, H, on the top of the remaining 
one and trace its. circumference in the manner 
<hown, Fred's piece, F, will exactly equal 
Harry’s vmall bun, H, with the addition ol the 
Three marked C — half the rim • of." the other. 
Thus each boy gets an exactly equal share, 
and there are only five pieces necessary. 

1 <9. — THE CHOCOLATE SQUARES. 



j Sou are A is Mt entire ; the two pieces marked 
V fit together and make a^cond square; tbe 
) j,i»eeji C make a third square ; and the four 
; pieces marked D will form the fourth square. 


7 ;.c —DISSECTING A MITRE 

‘ Thf diagram on the next pace shows how to cut 
The diagram explains itself,, one rf the five* hi*-. Lve picr« to form a ^quaio. The dotted 
pieces having been cut in two to firm a souan. i line* are intended to sV'w b<v* to find the points 

! C and F — ihe only difficulty. A B is bait BD, 

148. — THE BUN TCJZZLr. j f. nd A K ,s parallel to H H. With the point of 

T 1 the compasses at I* describe th'* arc TI I., and 

The secret of the bun puzrle lie? in *he ffid i A K wili be the rfislanee of C fruc II. Then EG 
that, with the relative dimensions of 'be rirr I equals B C Ies r A B. 



as given, tbe three diameters will form 3 right- 
angled triangle, as shown by A, B, C. It follows 
that the two smaller buns are exactly ^qual to 
the large bun. Therefore, if we give David 


This puzzle — with the added condition that 
it shall be cut into four parts of the same size 
and shape — I have not been able to trace to 
an earlier date than 1855. Strictly speaking, 



SOLUTIONS. 


17* 


X • 



it is, in that tnrra, impossible of solutv-r ; but { And ve*. ,1 v am ? > peiplex the novice a Rood 
I give the answer that is always presented, ideal if b* want- to do it in the fewest possible 
and that seems to satisfy most people. ' pieces — rhiee. v‘i v">m have to do is to find the 

We are asked to assume that the iwo portions l point A, midway b-tweeri ft and C, and then 
containing the saye letter — AA, BB, CC, DD — . cut from \ to P and from A to E. The thr*e 
are joined by “ a mere hair," and ar^, therefore. J pieces then lorn 9 square in the manner shown, 
only one piece. To t.V ffocmpfrician this n | b J . chits?, the pw^-rtvins ot the original figure 
* '• must be correct : thus the triangle BKV is inst 

a quarter ol the square BCDF. Draw hue® 
! horn B to D and from C to F, and this will be 
| dear. 



absurd, and the four shares are no? equal in 
area unl'ess thc;y consist of two pieces each. If 
you make them equal in area, they will not be 
exactly alike in shape. 

151. — THE JOINER'S PROBLEM. 

R 
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1 X 
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1 \ 


C / I 
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ct 
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/ & 

Ic 

/ I 



Nothing could be easier than the solution of 
this puzzle — when you know how to do it. 


| The point was to find a general rule for forming 
{a perfect square out of another square corn- 
■ bioed wll # n a “ right-angled isosceles triangle.” 
The triangle to which geometricians give this 
l igh -sounding name is, of course, nothing more 
■vr less than half a ?quar© that has been divided 
fron cornet to corner. 

The precise relative proportions oi the square 
and triangle arc of no consequence whatever. 
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It is only necessary to cut the wood or material \ 
into five pieces. ! 

Suppose our origin* u » ^uarc to be A C L P in j 
the above diagram and >»ur triangle to be thr 
shaded portion CEb. Now, -we first Sad half ! 
the length of the lorn, >* ot the triangle [C l>) 
and measure off this length at A B li wr 
place the triangle in its present poiition against j 
the square and make two cuts — one from & to j 
F, and the other I orn B to E Strings as it j 
may seem, that is all that is necessary ! 3 t , 
now remove the pit res G, H, and M to their new * 
places, as shown iv the diagram, we get the , 
perfect square ti E K F. J 

Take any two square pieces of paper, cd ! 
different sixes but pea feet squares, and rat the } 
smaller one in half from comer to corner. Now ; 
proceed in the manner shown, and you will f,i»d | 
that the two pieces may be combined to form ; 
larr er square by making these two simple cutf, / 
ana that no piece will be required to be, tnnaea 
over. j 

The remark that the triangle might r>© “ a i 
little larger or a good deal smaller in propoi- j 
tion” was intended to bar cases where area of. 1 
triangle is greater than area ,f square In 
such cases six pieces are necessary and if tii- ‘ 
angle and square are of equal siea there id an * 
obvious solution m three ptec***, by simply , 
cutting the square in half diagonally. ' j 


153 — A CUTTING -O UT PUZZLE. 



* 


The illustration shows how to cut the four 
pieces and form with them a square. First hncl 
~ the side of the square (the /neon proportional 
between the length and height of the rectangle!. , 
and the method is obvious. If our strip is ! 
exactly in the proportions 9x1, or 16x1, or 
25x1, we can dearly cut it in 3, 4, or 5 rec- 
tangular pieces respectively to form a square. 
Excluding these special cases, the gci'c-ral law 
is that for a strip in length more ti ».* tunes 
the breadth, and not more than (« x ( ; J time* 
the breadth, It may be cut in * 4 - a pieces t.» 
form a square, and there wiil be n- 1 rec- j 
t angular pieces like piece 4 in the diagram, j 
Thus, for example, with a strip 24x1, the j 
length is more than z6 and less than 25 times 


the breadth. Therefore it can be done in € 
pieces {» here b^ng 4), 3 of which will be 
rectangular. In tb* case where n equals i, 
the rectangle disappears and we get a solution 
.*) three piece?. Wilhmlthcsef limits, of course, 
the sidert need obt be rational : the solution is 
rmely geometrical 

• 

154.— MRS. HOBSON'S HEARTHRUG. 



As I gave lull measurement. * oi the mutilated 
rug, it quite an easy rv«.*ttr to find the 
precise dir 'fniions 6 >r the s mare. The two 
piet.es cut ft would, ii placed together, make 
,.7. oblong p*ec* giving an area of 73 

* inches or yards, a? we ple*ifO F and as the 
original cuylvlste nig measured 36x27, it had 
.i'/iics of 972. If, therefore, we deduct the 
nieces* Lh*l have been cuS a wav, we rind that 
..in uhw rug wiil contain 972 loss, 7? f or 900; 

. «d as ■/. j is the equate of pj, vre know that 
he new /i.^ >uu*i msasuro 30 x 30 to be a per- 
v*ct %q ua.c. Thu is a great help to mads the 
solution, bow*«tUii 4 we may safely conclude that 
the two <:< nronta.1 sides measuiing 30 each 
may be left in* id 

'< There is a very easy way of solving the puzzle 
m four ] i rues, and also a way m three piece* 
that can scarcely be nalleri difficult, but the 
; »'.f.ireet answer i.? :r» only two nieces. 

It will be seen ib after the cuts are made, 
*e insert the teeth of the p.ere B one tooth 
h*wer do urn, the two portions w;ll nt together 
‘ 'iv id form a square. 

s 55. —THE PENTAGON AND SQUARE. 

I A re gui. a a pentagon may be cut into as few 
! six pieces that will fit together without any 
’timing over and harm a square, as 1 shall show 
below. Hitherto the best answer has been in 
| seven pieces — the solution produced some years 
agu toy & foreign mathematician, Paul Busschop. 
vVe first form & paiuJlditgram, and from that 
the square. The process will be seen in the 
diagram on the next page. 

The pentagon is A U C D E. By the cut 
A C and the cm FM (F being the middle point 
between A and C, and M being the same distance 
fnjm A as F; we get two pieces that may be 
placed in posit in; at GHEA and form the 
parallelogram GHDC. We then find the 
mean pi oi^nknaj [between the length HD 
and the cf she parallelogram, This dis- 

tance we mark off fr*>*r* C at K, then draw C K, 
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rod from G drop the line G L, •perpendicular to 
K C. The rest is easy and rather obvious. It 
will be seen that the six pieces will form either 
the pentagon or the square. 

I nave received whJt purported to be a solu- 
tion in five pieces, but the ihethod was based 
on the rather subtle fallacy that half the diag- 
onal plus hadi the side of a pentagon equals 
the side of a square of the same area. I say 
subtle, because it is an extremely close approxi- 
mation that will deceive the eye, and is quite 
difficult to prove inexact. I am not aware 
that attention has before been drawn to this 
curious approximation.* 



Another correspondent made the side of hia 
square ij of the side of the pentagon. As a 
matter of fact, the ratio is irrational. I calcu- 
late that if the side of the pentagon is i — inch, 
foot, or anything else— the side of the square 
of equal area is 1.3117 nearly, or say roughly 
So we can only hope to solve the puzzle 
by geometrical methods. 

156. —THE DISSECTED TRIANGLE. 

Diagram A is our original triangle. We will 
say it measures 5 inches (or 5 feei) on each side. 
If we take off a slice at the bottom of any 
equilateral triangle by a cut parallel with the 
base, the portion that remains will always be 
an equilateral triangle; so we first cut off piece 
1 and get a triangle 3 inches on every side. 
The manner of finding directions of the other 
cuts in A is obvious from the diagram. 

Now, if we want iwo triangles, 1 will be one 
of them, and 2, 3, 4, and 5 will fit together, as 
in B, to form the other. If we want three 
equilateral triangles, 1 will be one, 4 and 5 will 
form the second, as in C, and 2 and 3 will form 
the third, as in D. In B and C the piece 5 is 
turned over ; but there can be no objection to 
this, as it is not forbidden, and is in no way 
opposed to the nature of the puzzle. 



157 — THE TABLE-TOP AND STOOLS. 

One object that I had in view when presenting 
this little puzzle was to point out the uncer- 
tainty of the meaning conveyed by the word 
“ oval.” Though originally derived from the 
Latin word ovum, an egg, yet what we under- 
stand as the egg-shape (with one end smaller 
'han the other) is only one of many forms of 
the oval ; while some eggs are spherical in shape, 
and a sphere or circle is most certainly not an 
oval. If we speak of an ellipse — a conical 
ellipse — we are on safer ground, but here we 
must be careful of error. I recollect a Liver- 
pool town councillor, many years ago, whose 
ignorance of the poultry-yard led him to sub- 
stitute the word * f heu” for “fowl,” remarking. 



“We must remember, gentlemen, that although 
every cock is a hen, every hen is not a cock ! ” 
Similarly, we must always note that although 
every ellipse is an oval, every oval is not an 
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ellipse. It is correct to say that an oval is an 158.— THE GREAT MONAD, 

oblong curvilinear figure having two unequal j 

j The areas of circles -ire to each other as the 
r squares of their diameters. If you have a circle 
| *» in. in diameter and aonf-h^r 4 in. in diameter, 

« th*n one circle will b* four times as great in 
l area as the other, because the square of 4 is four 
| times as great as the square c;f*a. Now, if 
we refer to Diagram 1, we see hoW two equal 
| squares may be cut into four pieces that will 
; form one larger square ; from which it is self- 

• evident that arsv square has just half the area 
j of the square o f its diagonal. In Diagram a I 
! have introduced a square as it often occurs in 
j mcimt dive mgr of the Monad; which was 
i mv '■rsv-p fo- 1 believing that the symbol had 

* Tnathein.vu'i! me; nirigs, since it will be found 

| b-> demon' tint* the fac^ that the area, of the 
{ outer ring u annulus is exactly equal to the 
! nr e.x of the tuner circle. Compare Diagram a 
jwi'b t, and y^u will see that as the 

; *?.ir** o* :.v diameter CD is double the square 

* s ’he di t.\ *Pt of the inner rir» ie, or CR, 
diameters, and bounded l.v 1 carve tm*’ return- '1-t 'hir* tit area of i he larger circle is double 
ing into i;«elf; anrtinn molo to the -*li:.v\ btit dv area the %m il>r one, and consequently 
all otlie’- figures which ir> ;mv w av app-oacb 1 ‘h fc ar*» rf the auMil-vi D exartly equal to that 
towards tlj* form of ari oval without’ -WesspriU r ' 4 'h* to»er cirei" This answers our first 
having the pr >p*rti*s above # iri/iil,ec« a r * r»- 'V 1 *. • 

eluded io the term “ ovai.” Thin the m'iow- j ,n Di'ri.un ? I show tb«» simple solution to 
ing solids xi that* I gwe to oar pusil* involves ’ >V *■' vi qu-stuvi, U u? obviously correct, 
the point *d " ovaV’ known among a--;; ii-m : "\,»y n* proven bv iho cutting and super- 
as the '* vesica pisci ' 1 « • .♦ion ! parts. The, d>tU-d lines will also 
The dotted line?, in ih# tebi* 
are given for greater r Wi- 
nes", the cuts being m.ide 
along the other lines. D vrll 
be seen that the eiglP 
form two stooD of *\ *mlv th*' 
tame size and shap' with sir. 
lar hand-holes. TJ \* ^ holes are 
a trifle longer than those in ♦V 
schoolmaster's stnoK but tl»** 
are much narrow-: ana cn- 
sideralfly smaller area. '*f 
course 5 and 6 can be cut on* 
in one piece — also 7 and 6 — 
making only si* pitre- in r I 
But I wished to keep the same 
number as in the original 
story. 

When I first gave the ab *’** 
puzzle in a London new^po; .*1, 
in competition, m correct sulu 
tion was received, but an n»- 
* famous and neatly executed 
attempt by a man lviog m a 
London infirmary was ao< *.u- 
panied by the following 1 n,.i* : 

“ Having no compass** here, l 
was cnmnelled to nnprovbe * 
pair with the aid of a sinaU 
penknife, a bit of tlrt wy -d from 
a bundle, a pier/? of tin born 
a toy engine, a tin tack, and 
two portions cf a hairpin, for points. They torve to make it evident. The third question 
are a fairly serviceable pair of comp asses, | is solved by the cut CD in Diagram 2, but it 
and I shall keep them as a memento of your j remains to be proved that the piece F is really 
puzzle/' 1 on't-had of the Yin or the Yan. This we will 
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do in Diagram 4. The circle K has one-quarter 
the area of the circle containing Yin and Yan, 
because its diameter is just one-half the length. 
Also L in Diagram 3 is, we know, one-quarter 
the area. It is therefore evident that G is ex- 
actly equal to H, and therefore half G is equal 
to half H. So that what F loses from L it gains 
from K, and 1 * must be half of Yin or Yan. 


159 — THE SQUARE OF VENEER. 
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Any square number may be expressed as the 
sum of two squares in an infinite number of 
different ways. The solution of the present 
puzzle forms a simple demonstration of this 
rule. It is a condition that we give actual 
dimensions. 


wards determine. Divide the square as shown 
(where the dotted lines indicate the original 
markings) into X69 squares. As 169 is the 
sum of the two squares 144 and 25, we will 
proceed to divide the veneer into two squares, 
measuring respectively 12 X 12 and 5x5; and 
as we know that two squares may be formed 
from one square by dissection in four pieces, 
we seek a solution in this number. The dark 
lines in Ihe diagram show where the cuts are 
to be made. The square 5 y 5 is cut out 
whole, and the larger square is formed from the 
remaining three pieces, B, C, and D, which the 
reader can easily fit together. 

Now, n is clearly ^ of an inch. Consequently 
our larger square must be f $ in. x fj $ in., and 
our smaller square f jj in. x \ J in. The square 
of $8 added to the square of ^ is 25. The square 
is thus divided into as few as four pieces that 
form two squares of known dimensions, and all 
the sixteen nails are avoided. 

Here is a general formula for finding two 
squares whose sum shall equal a given square, 
say a 2 , In the case of the solution of our puzzle 
p~ 3, q= 2, and «=» 5. 

I fi’+h’ ’ ‘ />*+v* 

Here +)'*=«*. 


160. — THE TWO HORSESHOES. 

The puzzle was lo cut the two shoes (including 
the hoof contained within the outlines) into four 
pieces, two pieces eacn, that would fit together 
and form a perfect circle. It was also stipulated 
that all four pieces should be different in shape. 
As a matter of fact, it is a puzzle based on the 
principle contained in that curious Chinese 
symbol the Mouad. (See No. 158.) 



In this puzzle I ignore the known dimensions 
of our square and work on the assumption that 
it is I3#i by ijn. The value of n we can after - 


The above diagram? give the correct solution 
to the problem. It will be noticed that 1 and 2 
are cut into the required four pieces, all differ- 
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ent in shape, that fit together and form the 
perfect circle shown to Diagram 3. It will 
further be observed that the two pieces A and B 
of one shoe and the two pieces C and D of the 
other form two exactly similar halves of tbe 
circle — the Yin and the Y.m of the great Monad. 
It will be seen that the shape of the horseshoe 
is more easily determined fiom the ciicle than 
the dimensions of the circle from the horseshoe, 
though the latter presents no difficulty when 
you know that the curve of the long side of the 
shoe is part of the circumference of your circle. 
The difference between B and D is instructive, 
and the idea is useful in all such cases where it 
is a condition that the pieces must be different 
in shape. In forming D we simply add on a 
symmetrical piece, a curvilinear square, to the 
‘ece B. Therefore, in giving either B or 
a quarter turn before placing in the new 
position, a precisely similar effect must ta 
produced. 

161.— THE BETSY ROSS PUZZLE. 

Fold the circular piece of paper in half along 
the dotted line shown in Fig. 1, and divide the 


162.— THE CARDBOARD CHAIN. 

The reader will probably feel rewarded for any 
care and patience that he may bestow on cuttm'g 
out the cardboard, chain. We *Vill suppose that 
he has a piece of cardboard measuring 8 in. by 
2 \ in., though the dimensions are ^f no import- 
ance. Yet if you want a long chain you must, 
of course, take a long strip of cardboard. First 
rule pencil lines B B and C C, half an inch from 
the edges, and also the short perpendicular lines 
half an inch apart. (See next page.) Rule lines 
on the other side in jusJ the same way, and in 
order that they shall coincide it is well to prick 
through the card with a needle the points where 
the short lines end. Now take your penknife 
and split the card from A A down to B B, and 
from L> D up to C C. Thin cut right through, the 
card along all the short perpendicular lines, and 
half through the card along the short portions 
of B B and C C that are not dotted. Next turn 
the card over and cut half through along the 
short lines on B B and C C at the places that are 
immediately beneath the ’dotted lines on the 
upper side. With a little careful separation of 
the parts with the penknife, the cardboard may 



upper half into five equal parts as indicated. 
Now fold tbe paper along the lines, and it will 
have the appearance shown in Fig. 2. If you 
want a star like Fig. 3, cut from A to B^ if you 
wish one like Fig. 4, cut from A to C. Thus, 
the nearer you cut to the point at the bottom 
the longer will be the points of the star, and the 
farther off ' from the point that you cut the 
shorter will be the points of the star. 


now be divided into two interlacing ladder-like 
portions, as shown in Fig. 2 ; and if you cut 
away all the shaded parts you will get the 
chajn, cut solidly out of the cardboard, with- 
out any join, as shown in the illustrations on 
page 40. 

It is an interesting variant ot the puzzle to cut 
out two keys on a ring — in the same manner 
without join. 



164. — THE POTATO PUZZLE. 

As many as twenty-two pii*c<-«* n»iv tie obtained 
by the six cuts. The illustration shows a pretty 
symmetrical solution. The rule in such cases 



is that every cut shall intersect every other 
cut and no two intersections coincide ; that is 
to say, every line passes through every other 
a, we) I 


line, but more than two lines do not cross at the 
same point anywhere. There are other ways of 
making the cuts, but this rule must always be 
observed if we are to get the full number of 
pieces. 

The general formula is that with n cuts we 

can always produce + 1 pieces. One of 

2 

the problems proposed by the late Sam Loyd 
was to produce the maximum number of pieces 
by n straight cuts through a solid cheese. Of 
course, again, the pieces cut otf may not be 
moved or piled. Heie we have to deal with 
the intersection of planes (instead of lines), and 
the general formula*is that with n cuts we may 

produce pieces. It is ex- 

6 

tremely difficult to “see” the direction and* 
otlects of the successive cuts for more than a 
few of the lowest values of n. 


165.— THE SEVEN PIGS. 

• 

The illustration shows the direction for placing 
the threepences so as to enclose every pig in a 
separate sty. The greatest number of spaces 
that can be enclosed with three straight lines 
in a square is seven, as shown in the last puxxle. 
Bearing this fact in mind, the puzxle must be 
solved by trial. 
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166.— THE LANDOWNER'S FENCES. 
Four fences only are necessary, as follows : — 



167. — THE WIZARD'S CM'S. 

The illustration requires no explanation. It 
shows clearly how the tluee circles may be 
drawn so that every cat has a sepaiatc enclo- 
sure, and cannot approach another cat without 
crossing a line. 

168.— THE CHRISTMAS PUDDING. 

The illustration shows how the puebiing may 
be cut into two parts of exactly tut same size 
and shape. The lines must necessarily pass 
through the points A, B, C, D, and E. But, 
subject to this condition, they may be varied 
in an infinite number of ways. For example, 
at a point midway betwe u A and the edge, the 



line may be completed in an unlimited number 
of ways (straight or crooked), provided it be 



exactlv reflected from E to the opposite edge. 
And similar variations may be introduced at 
oilier places. 


169. — A TANGRAM PARADOX. 

The diagrams will show how the figures are 
constructed — each with the seven Tangrams. It 
will be noticed that in both cases the head, hat, 
and arm are precisely alike, and the width at 
the base of the body the same. But this body 
contains four pieces in the first case, and in the 
second design only three. The first is larger 
than the second by exactly that narrow strip 
indicated by the dotted line between A and B. 
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The illustration explains itself. Divide the 
bunting into 25 squares (because this number is 
the sum of two other squares — 16 and 9), and 
then cut along the thick lines. The two pieces 
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The first step U to find six different square 
numbers that sum to t \6 For example, 1 + 4 + 
25 + 36+49 + 81 = 196 ; 1 + 4 + 9 + 25 + 36 + 121 
= 196; 1 + 9+ 16+2*5 + 04 + 81*= 196. The rest 
calls for individual ind; "oent and ingenuity, and 
no definite rules c , n ] e given for procedure. 
The annexed diagram* will 'how solutions for 
the first two cases stated. Of course the three 
pieces marked A and those marked B will fit 
together and form a square in each case. The 
assembling of the paits may be slightly varied, 
and the reader may he interested in finding a 
solution for the third set of squares I have given. 

173 - — MRS, PERKINS'S QUILT. 

Thk following diagram shows bow the quilt 
should be constructed. 
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There is, I believe, practically only one solu- 
tion to this puzzle. The fewest separate squares 
must be eleven. The portions must be of the 
sizes given, the three largest pieces must be 
arranged as shown, and the remaining group of 
eight squares may be “ reflected,” but cannot 
be differently arranged. 

174.— THE SQUARES OF BROCADE. 
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So far as 1 have been able to discover, there is 
only one possible solution Jp fulfil the conditions. 


The pieces fit together as in Diagram 1, Dia- 
grams 2 and 3 showing how the two original 
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squares are to be cut. It will be seen that the 
pieces A and C have each twenty chequers, and 
are therefore of equal urea. Diagram 4 (built 



up with the dissected square No. 5) solves the 
puzzle, except for the small condition contained 
id the words, “ I cut the two squares in the 
manner desired.” In tins case the smaller 
square is preserved intact. Still I give it as 
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an illust ration of a feature of the puzzle. It is 
impossible in a problem of this kind to give a 
quarter-turn to any of the pieces if the pattern 
is to properly match, but (as in the case of F, 
m Diagram 4) we may give a symmetrical piece 
a half-turn — that is, turn it upside down. 
Whether or not a piece may be given a quarter- 
turn, a half-turn, or no turn at all in these 
chequered problems, depends on the character 
of the design, on the material employed, and 
also on the form of the piece itself. 

175 — another patchwork puzzle. 

The lady need only unpick the stitches along 
the dark lines in the larger portion of patchwork. 
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when the four pieces will fit together and form a 
square,, as shown in our illustration. 

176.— LINOLEUM CUTTING. 

• 

There is only one solution that will enable us 
to retain the larger of the two pieces with as 
little* as possible cut from it. Fig. 1 in the 
following diagram shows how the smaller piece 
is to be cut, and Fig. 2 how we should dissect 




the larger piece, while in Fig. 3 we have the new 
square 10x10 formed by tne four pieces with 
all the chequers properly matched. It will 
be seen that the piece D contains fifty-two 
chequers, and this is the largest piece that it is 
possible to preserve under the conditions. 

177.— another linoleum 
PUZZLE. 

Cut along the thick lines, and the four pieces will 
fit together and form a perfect square in the 
manner shown in the smaller diagram. 



178- — THE CARDBOARD BOX. 

The areas of the top and side multiplied to- 
gether and divided by the area of the end give 
the square of the length. Similarly, the pro- 
duct of ti.p and *nd divided by side gives the 
square of the breadth ; and the product of side 
and end divided by the top gives the square of 
the depth. But we only need one of these 
operations. Let us take the first. Thus, 120 x 
06 divided by bo equals 144, the square of 12. 
Therefore the length i9 12 inches, from which 
we can, of course, at cnee get the breadth and 
depth— 10 in. and 8 in. respectively. 

179.— STEALING THE BELL-ROPF.S. 

Whenever we have one side (a) of a right- 
angled triangle, and know the difference between 
the sec'uni sid-- and the hypotenuse (which 
ditlerence we will call b), then the length of the 
a 7 b 

hypotenuse wiii be -- 4 - - In the case of our 
2 b 2 

purzie this will be — - + 1 * in. = 32 ft. i£ in., 
whi^h i9 the length of the rope. 

’Ho. — THE FOUR SONS. 



The diagibm shows the most equitable division 
of the land possible, " so that each son shall 
receive land of exactly the same area and ex- 
actly similar iu shape," and so that each shall 
have access to the well in the centre without 
trespass on another's^ land. The conditions 
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do not require that each son’s land shall be in z g. DRAWING A SPIRAL. 

one piece, but it is necessary that the two 

portions assigned to aa individual should be Make a fold in the paper, as shown by the 
kept apart, or two adjoining portions might be dotted line in the illustratfyn. Then, taking 
held to be one piece, '<a which case the con- any two points; as A and B, describe semi- 
dition as to shape would have to be broken, circles on the line alternately from the centres 
At present there is only one shape for each B and A, being careful to mak$ 'the ends join. 



piece of land — half a square divided diagonallv. 
And A, B, C, and D can each reach their land 
from the outside, and have each equal access 
to the well in the centre. 


181. — THE THREE RAILWAY 

STATIONS. 

The three stations form a triangle, with sides 
13, 14, and 15 miles. Make the 14 side the 
base ; then the height of the tiiangle is 12 and 
, the area 84. Multiply the three sides together 
and divide by four times the area. The result 
is eight miles and one-eiglith, the distance 
required. 

182. — THE GARDEN PUZZLE. 

Half the sum of the four sides is 144. From 
this deduct in turn the four sides, and we get 
64, 9Q, 44, and 81. Multiply these, together, 
and we have as the result the square of 4,752. 
Therefore the garden contained 4,752 square 
yards. Of course the tree being equidistant 
from the four comers shows that the garden 
is a quadrilateral that may be inscribed in a 
circle. * 


and the thing is done. Of course this is not a 
true spiral, but the puzzle was to produce the 
particular spiral that ^ras shown, and that was 
drawn in this simple manner. «. 

184.— HOW TO DRAW AN OVAL. 

If you place your sheet of paper round the 
surface of a cylindrical bottle or canister, the 
oval can be drawn with one sweep of the com- 
passes. 

185. — ST. GEORGE’S BANNER. 

As the flag measures 4 ft. by 3 ft., the length 
of the diagonal (from comer to comer) is 5 ft. 
All you need do is to deduct half the length of 
this diagonal (2$ ft.) from a quarter of the dis- 
tance all round the edge of the flag (3J ft.) — a 
quarter of 14 ft. The difference (1 ft.) is the 
required width of the arm of the red cross. 
The area of the cross will then be the same as 
that of the white ground. 

186.— THE CLOTHES LINE PUZZLE. 

Multiply together, and also add together, the 
heights of the two poles and divide one result 
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by the other. That is, if the two heights are 
a and b respectively, then - a ~t will give the 

I ® T» 

height of the inVsrsection. In the particular 
case of our puzzle, the intersection was there- 
fore 2 ft. 11 in. from the ground. The distance 
that the poiete. arc apart does not afiect the 
answer. The reader who may have imagined 
that this was an accidental omission will per- 
haps be interested in discovering the reason 
why the distance between the poles may be 
ignore^. 

187.— THE MILKMAID PUZZLE. 



Draw a straight line, as shown in the diagram, 
from the milking-stool perpendicular to the 
near bank of the river, and continue it to the 
oint A, which i3 the same distance from that j 
ank as the stool. If you now draw the straight I 
line from A to the door of the dairy, it will cut ■ 
the river at B. Then the shortest rome will 1 
be from the stool to JB and thence to the door. 
Obviously the shortest distance from A to the 
door is the straight line, and as the distance 
from the stool to any point of the river is the 
same as from A to that point, the correctness 
of the solution will probably appeal to every 
reader without any acquaintance with geometry. 

188.— THE BALL PROBLEM. 

If a round ball is placed on the level ground, six 
similar balls may be placed round it (all on the 
ground), so that they shall all touch the central 
ball. 

As for the second question, the ratio of the 
diameter of a circle to its circumference we call 
pt ; and though we cannot express this ratio in 
exact numbers, we can get sufficiently near to 
it for all practical purposes. However, in this 
case it is not necessary to know the value of pi 
at all. Because, to find the area of the surface 
of a sphere we multiply the square of the 
diameter by pi ; to find the volume of a sphere 


we multiply the cube of the diameter by one- 
sixth of pi. Therefore we may ignore pi, and 
have merely to seek a number whose square 
shall equal one-sixth of its cube. This number 
is obviously 6. Therefore the ball was 6 ft. 
in diameter, for the area of its surface will be 
36 tunes pi in square feet, and its volume also 
36 times pi in cubic feet. 


189.— THE YORKSHIRE ESTATES. 

The triangular piece of land that was not for 
sale contains exactly eleven acres. Of course 
it is not difficult to find the answer if we follow 
(he eccentric and tricky tracks of intricate trigo- 
nometry ; or I might say that the application 
of a well-known formula reduces the problem 
to finding one-quarter of the square root of 
(4 x 370 x 1 16) --(370+116— 74)® — that is a 
quarter of the square root of 1936, which is one- 
quarter of 44, or 11 acres. But all that the 
reader really requires to know is the Pytha- 
gorean law on which many puzzles have been 
built, that in any right-angled triangle the 
square of the hypotenuse is equal to the sum 
of the squares of the other two sides. I shall 
dispense with all “ surds ” and similar ab- 
surdities, notwithstanding the fact that the 
sides of our triangle are clearly incommensurate, 
siuce we cannot exactly extract the square roots 
of the three square areas. 


A 



In the above diagram ABC represents our 
triangle. ADI) is a right-angled triangle, 
A D measuring 9 and B D measuring 17, be- 
cause the square of 9 added to the square of 17 
equals 370, the known area of the square on 
A B. Also A E C is a right-angled triangle, 
and the square of 5 added to the square of j* 
equal® 74, the square estate on A C. Similarly, 
C F B is a right-angled triangle, for the square 
of 4 added to the square of 10 equals 116, the 
square estate on B C. Now, although the sides 
of our triangular estate are incommensurate, 
we have in this diagram all the exact figures 
that we need to discover the area with pre- 
cision. # 

The area of our triangle A D B is dearly half 
of 9X 17, or 76^ acres. The area of A E C is 
half of 5x7, or 17 J acres ; the area of C F B 
is half of 4x10, or 20 acres ; and the area of 
the oblong EDFC is obviously 4x7, or 28 
acres. Now, if we afld together 17$, 20, and 
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289=65}, and deduct this, sum from the area of 
the large triangle ADlf {which we have found 
to be 764 acres), what r > mains must clearly be 
the area of A B C. That is to say, the area we 
want must be 76} — 65^-11 acres exactly. 

190.— FARMER WURZEL'S ESTATE. 

Thb area of the complete estate is exactly one 
hundred acres. To find this answer I use the 

following little formula, (o+ft-c) a 

4 

where a, b, c represent the three square areas, 
in any order. The expression gives the area of 
the triangle A. This will be found to be 9 acres. 
It can be easily proved that A, B, C, and D 
are all equal in area ; so the answer is 26 + 20 + 
18+9+9 + 9+9=100 acres. 

Here is the proof. If every little dotted square 
in the diagram represents an acre, this must be 


a correct plan of the estate, for the squares of 
5 and 1 together equal 26 ; the squares of 4 and 
2 equal 20 ; and the squares of 3 and 3 added 
together equal 18. Now wje see at once that 
the area of the triangle E is 24, F is 4}, and G is 
4. These added together make 11 acres, which 
we deduct from the area of the rectangle, 20 
acres, and we find that the field A contains 
exactly 9 acres. If you want to prove that B, 
C, and D are equal in size *o A, divide them in 
two by a line from the middle of the longest 
side to the opposite angle, and you will find that 
the two pieces in every case, if cut out, will 
exactly fit together and form A* 

Or we can get our proof in a still easier way. 
The complete area of the squared diagram is 
12x12=144 acres, and the portions , 2, 3, 4, 
not included in the estate, have the respective 
areas of 12}, 17}, 9 h and Ah These added 
together -make 44, which, deducted from 144, 
leaves 100 as the required area of the complete 
estate. , 


191.— THg CRESCENT PUZZLE. 

Referring to the original diagram, let A C be 
2, let C D be x-9, and l^t E C be *-5. Then 
x — 5 is a mean proportional between 2 — 9 and x , 
from which we fiifd that x equals 25. Therefore 
the diameters are 50 in. ana 41 in. respectively. 

192.— THE PUZZLE WALL. 



The answer given in all the old book:, is that 
shown in Fig. 1, where the curved wall shuts 
out the cottages from access to the lake. But 
in seeking the direction for the “ shortest pos- 
sible " wall most readers to-day, remembering 
that the shortest distance between two points 
is a straight line, will adopt the method shown 
in Fig. 2. This is certainly an improvement, 
yet the correct answer is really that indicated 
in Fig. 3. A measurement of the lines will 
show that there is a considerable saving of 
length in this wall. 

193.— THE SHEEP-FOLD. 

This is the answer that is always given and 
accepted as correct : Two more hurdles would 
be necessary, for the pen was twenty-four by 
one (as in Fig. A on next page), and by moving 
one of the sides and placing an extra hurdle 
at each end (as in Fig. B) the area would be 
doubled. The diagrams are not to scale. Now 
there is no condition in the puzzle that requires 
the sheep-fold to be of any particular form. 
But even if we accept the point that the pen 
was twenty-four by one, the answer utterly fails, 
for two extra hurdles are certainly not at all 
necessary. For example* I arrange the fifty 
hurdles as in Fig. C, and as the area is increased 
from twenty- four "square hurdles” to 156, 
there is now accommodation for 650 sheep. 
If it be held that the area must be exactly 
double that of the original pen, then I construct 
it (as in Fig. D) with twenty-eight hurdles only, 
and have twenty-two in hand for other purposes 
on the farm. Even if it were insisted that all 
the original hurdles must be used, then I should 
construct it as in Fig. E, where I can get the 
area as exact as any farmer could possibly 
require, even if we have to allow for the fact 
that the sheep might not be able to graze at 
the extreme ends. Thus we see that, from any 
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point of view, the accepted answer to this | 
ancient little puzzle breaks down. And yet j 
attention has never before b^en diawn to the 
absurdity. 

194. — THE GARDEN WALLS. 

The puzzle was to divide the circular field into I 
four equal parts bv three walls, each wall being 
of exactly the same icug’h. There are two 
essential difficulties in this problem. These 
are : (1) the thickness of the walls, and (2) the 
condition that these walls are three in number. 
As to the first point, since we are told that the 
walls are brick walls, we clearly cannot ignore 
their thickness, while w.e have to find a solution 
that will equally work, whether the walls be 
of a thickness of one, two, three, or mote bricks. 

The second point requites a little more con- 
sideration. How are we to distinguish between 
a wall and walls ? A straight wall without any 
bend in it, no matter bow long, cannot ever 
become “ walls,” if it is neither bioken nor 
intersected in any way. Also our circular field 
is clearly enclosed by one wall. But if it had 
happened to be a square or a triangular en- 
closure, would there be respectively four and 
three walls or only one enclosing wall in each 
case ? It is true that we speak of “ the four 
walls ” of a square building or garden, but this 
is only a conventional way of saying “ the four 
sides. If you were speaking of the actual brick- 
work, you would say, “ I am going to enclose this 
squaie garden with a wall.” Angles clearly, do 
not affect the question, for we may have a zig- 
zag wall just as well as a straight one, and the 
Great Wall of China is a good example of a wall 
with plenty of angles. Now, if you look at 
Diagrams i, 2, and 3, you may be puzzled to 


declare whether there are in each case two or 
four new walls ; but you cannot call them three, 
as required in our puzzle. The intersect ion either 
affects the question or it does not atfect it. 

if you tie two pieces of string firmly together, 
or splice them in a nautical manner, they 
become “ one piece of string.” If you simply 
let them lie across one another or overlap, they 
remain “ two pieces of string.” It is all a 
question of joining and welding. It mav simi- 
larly be held that if two walls be built into one 
another — I might almost say, if they be made 
homogeneous — they become one wall, in which 
case Diagrams 1, 2, and 3 might each be said to 
show one wall or two, if it be indicated that 
the four ends only touch, and are not really 
built into, the outer circular wall. 

The objection to Diagram 4 is that although 
it shows the three required walls (assuming the 
ends are not built into the outer circular wall), 
yet it is only absolutely correct when we assume 
the walls to 1 ve no thickness. A brick has 
thickness, and therefore the fact throws the 
whole method out and renders it only approxi- 
mately correct. 

Diagram 5 shows, perhaps, the only correct 
and perfectly satisfactory solution. It will be 
noticed that, in addition to the circular wall, 
there are three new walls, which touch (and so 
enclose) but are not built into one another. 
This solution may be adapted to any desired 
thickness of wall, and its correctness as to 
area and length of wall space is so obvious 
that it is unnecessary to explain it. I will. 



however? just say that the semicircular piece 
of ground that each tenant gives to his neigh- 
bour is exactly equal to the semicircular piece 
that his neighbour gives to him, while any 
section of wall space found in one garden is 
precisely repeated in all the others. Of course 
there is an infinite number of ways in which 
this solution may b^ correctly varied. 
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195.— LADY BELTNDAS GARDEN* 

A H e <Sc & 



x> 


inches, or 48 yards 3 inches, is the required 
length of the tether 11 to the nearest inch. 

I 

197.— the COMPASSES puzzle. 

Let AB in the following diagram be the given 
straight line. With the centres and B and 
radius AB describe the two circles. Mark off DE 
and EF equal to AD. With the centres A and 
F and radius DF describe arcs intersecting at 
G. W T ith the centres A and B and distance BG 
describe arcs GHK and N. Make HK, equal 
to A B and H L equal to fl B. Then with centres 
^ K and L and radius AB describe arcs intersect- 


All that Lady Belinda need do was this : She 
should measure from A to B, told her tape in 
four and mark off the point E, which 19 thus one 
quarter of the side. Then, in the same way, 
mark off the point F, one-iourth of the side A D. 
Now, if she makes EG equal to AF, and GH 
equal to EF, then AH is the required width 
for the path in order that the bed shall be ex- 
actly half the area of the garden. An fjract 
numerical measurement can only be obtained 
when the sum of the squat es of the two sides 
is a square number. Thus, if the garden meas- 
ured 12 poles by 5 poles (where the squares 
of 12 and 5, 144 and 25, sum to 169, the square 
of 13), then 12 added to 5, less 13, would equal 
four, and a quarter of this, 1 pole, would be 
the width of the path. 


196.— THE TETIIERED GOAT. 



A *& 


This problem is quite simple if properly at- 
tacked. Let us suppose the triangle ABC to 
represent our half-acie field, and the shaded 
jtortion to be the quarter-acre over which the 
goat will graze when tethered to the corner C. 
Now, as six equal equilateral triangles placed 
together will form a regular hexagon, as shown, 
it is evident that the shaded pastuie is just 
one-sixth of the complete area of a circle. 
Therefore all we require is the radius, (CD) of 
a circle containing six quartei -acres or acres, 
which is equal to 9,408,960 square inches. As 
we only want our answer “ to the nearest inch,” 
it is sufficiently exact for our purpose if we as- 
sume that as 1 is to 3.1416, so is the diameter of 
9 circle to its circumference. If, therefore, we 
divide the last number I gave by 3.T416, and 
extract the square root, « we find that 1,731 


I mg at I. Makc.BM equal to Bl. Finally, with 
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the centre M and radius MB cut the line in C, 
and the point C is the required middle of the 
line AB. For greater exactitude you can mark 
off R from A (as you did M from B), and from 
K describe another arc at C. This also solves 
the problem, to find a point midway between 
two given points without the straight line. 

I will put the young geometer in the way of a 
rigid proof. First prove that twice the square 
of the line AB equals the square of the distance 
BG, from which it follow's that HABN are the 
four comers of a square. To prove that I is 
the centre of this square, draw a line fromH to 
P through Q I B and continue the arc H K to P. 
'J hen, conceiving the necessary lines to be 
drawn, the angle HKP, being in a semicircle, 
is a right angle. Let fail the perpendicular KQ, 
and by similar triangles, and from the fact that 
HKI is an isosceles triangle by the construc- 
tion, it can be proved that HI is half of HB. 
We can similarly prove that C is the centre of 
the square of which AIB are three comers. 

I am aware that this is not the simplest pos 
sible solution. 

198.— THE EIGHT STICKS. 

The first diagram is the answer that nearly 
every one will give to this puzzle, and at first 
sight it seems quite satisfactory. But consider 
the conditions. We have to lay “ every one 
of the sticks on the table.” Now, if a ladder be 
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placed against a wall with only one end on the 
ground, it can hardly be said that it is “ laid on 



the ground.” And ii we place the sticks in the 
above manner, ij is only possible to make one 
end of two of tbfem touch the table : to say that 
every one lies* on the table would not be cor- 
rect. To obtain a solution ir is only necessary 
to have our sticks of proper dimensions. Say 
the long sticks are each 2 ft. in length and the 
short ones 1 ft. Then the sticks must be 3 in. 
thick, when the three equal squares may be 
enclosed, as shown In the second diagram. If 
I had said “ matches ” instead of “sticks,” the 
puzzle would be impossible, because an ordinary 
match is about twenty-fine times as long as it 
is broad, and the enclosed rectangles would 
not be squares. 

199 - — PAPA'S PUZZLE. 

I have found that a large number of people 
imagine that the following is a correct solution 
of the problem. Using the letters in the dia- 
gram below, they argue that if you make the 
distance BA one-third of BC, and therefore the 
area of the lectangle ABE equal to that of 
the triangular remainder, the card must hang 


B A C 



the Royal Society to meet and discuss the 


reason why the water in a vessel will not rise 
if you put a live fish in it ; but in the middle of 
the proceedings one of the least distinguished 
among them quietly slipped out and made the 
experiment, when he found that the water did 
rise ! If my correspondents had similarly made 
the experiment with a piece of cardboard, they 
would have found at once their error. Area is 
one thing, but gravitation is quite another. 
The fact of that triangle sticking its leg out to 
D has to be compensated for by additional area 
in the rectangle. As a matter of fact, the ratio 
of BA to AC is as 1 is to the square root of 3, 
which latter cannot be given in an exact numeri- 
cal measure, but is approximately 1.732. Now 
let us look at the correct general solution. There 
are many wavs of arriving at the desired result, 
hut the one 1 give is, I think, the simplest for 
beginners. 

Fix your card on a piece of paper and draw 
the equilateral triangle BCF, BF and CF being 
equal to BC. Also mark off the point G so 
that DG shall equal DC. Draw the line CG 
and produce it until it cuts the line BF in H. 
If we now make HA parallel to BE, then .i is 
the point from which our cut must be made to 
the corner D, as indicated by the dotted line. 

A curious point in connection with this 
problem is the fact that the position of the 
point A is independent of the side CD. The 
reason for this is more obvious in the solution 
1 have given than in any other method that I 
have seen, and (although the problem may be 
solved with all the working on the cardboard) 
that is partly why I have prelerred it. It will 
be seen at once that however much you may 
reduce the width of the card by bringing E 
nearer to B and D nearer to C, the line CG, 
being the diagonal of a square, will always lie 
in the same direction, and will cut BF in H. 
Finally, if you wish to get an approximate 
measure for the distance BA, all you have to 
do* is to multiply th* length of the card by the 
decimal .366. Thus, if the card were 7 inches 
long, we get 7 x .366=2.562, or a little more 
than 2] inches, for the distance from 13 to A. 

But the real joke of the puzzle is this : We 
have seen that the position of the point A is 
indeyjendent of the width of the card, and de- 
pends entirely on the length. Now, in the 
illustration it will be found that both cards 
have the same length; consequently all the 
little maid had to do was to lay the clipped 
card on top of the other one and mark o£f 
the point A at precisely the same distance 
from the top left-hand corner! So, after all, 
Pappus* yuzzle, as he presented it to his little 
maid, was quite an infantile problem, when he 
was able to show her how to perform the feat 
without first introducing her to the elements of 
statics ahd geometry. 

206. — A KITE-FLYING PUZZLE. 

Solvers of this little puzzle, I have generally 
f >und, may be roughly divided into two classes : 
those who get within a mile of the correct 
answer by means of jaore or less complex ealeu- 




AMUSEMENTS IN MATHEMATICS. 


18 B 

lations, involving “ pi " and those whose arith- 
metical kites fly huncYeds and thousands of 
miles away from the truth. The compara- 
tively easy method that i shall show does not 
involve any consideration of the ratio that the 
diameter of a circle bears to its circumference. 
I call it the “ hat-box method.” 



Supposing we place our ball of wire, A, in a 
cylindrical hat-box, B, that exactly fits it, so 
tnat it touches the side all round and exactly 
touches the top and bottom, as shown in the 
illustration. Then, by an invariable law that 
should be known by everybody, that box con- 
tains exactly half as much again as the bail. 
Therefore, as the ball is 24 in. in diameter, a 
hat-box of the same circumference but two 
thirds of the height (that is, 16 m. high) will have 
exactly the same contents as the bail. 

Now let us consider that this reduced hat- 
box is a cylinder of metal made up of an im- 
mense number of little wire cylinders close to- 
gether like the hairs in a painter’s brush. By 
the conditions of the puzzle we are allowed to 
consider that there are no spaces between the 
wires. How many of these cylinders one one- 
hundredth of an inch thick are equal to the 
large cylinder, which is 24 in. thick ? Circles 
are to one another as the squares of their dia- 
meters. The square of is and the 

square of 24 is 576 ; therefore the large cylinder 
contains 5,760,000 of the little wire cylinders. 
But we have seen that each of these wires is 
16 in. long; hence 16 x 5,760, 000=92, 160, 000 
inches as the complete length of the wire. 
Reduce this to miles, and we get 1,454 miles 
2,880 ft. as the length of the wire attached to 
the professor’s kite. 

(j Whether a kite would fly at such a height, 
or support such a weight, are questions that do 
not enter into the problem. 

301.— HOW TO MAKE CISTERNS. 

Here is a general formula for solving this 
problem. Call the two sides of the lee tangle 

a and 6. Then a £ — ~ f ^ equals the 

6 

side of the little square pieces to cut away. The 
measurements given were 8 ft by 3 ft., and the 
*»Bove rule gives 8 iu. as the side of the square 
pieces that have to be cut away. Of course, 


it will not always come out exact, as in this 
case (on account of that square root), but you 
can get as near as you like with decimals. 

202.— THE CONE PUZZLE. 

The simple rule is that the cone must be cut at 
one-third of its altitude. * 


203.— CONCERNING WHEELS. 

If you mark a point A on the circumference of a 
wheel that tuns on the surface of a level road, 
like an ordinary cart-whee.1, the curve described 
by that point will be a common cycloid, as in 
Fig. 1. But if*you mark a point B on the cir- 
cumference of the flange of a locomotive-wheel, 
the curve will be a curtate cycloid, as in Fi£. 2, 
terminating in nodes. Now, if we consider one 
of these uodos or loops, we shall see that “ at 
any given moment ” certain points at the bot- 
tom of the loop must bt moving 111 the opposite 
direction to the tiam Af lucre is an infinite 




number of such points on the flange’s circum- 
ference, there must be an infinite number of 
these loops being described while the train is 
in motion. In fact, at any given ^moment cer- 
tain points on the flanges are always moving 
111 a direction opposite to that m winch the train 
is going. 

In the case of the two wheels, the wheel that 
runs round the stationary one makes two revo- 
Juiions round its own ccutie. As both wheels 
are of the same size, it is obvious that if at the 
start we mark a point on the circumference of 
the upper wheel, at the very top, this point will 
be in contact with the lower wheel at its lowest 
part when half the journey has been made, 
'Iherefore this point is again at the lop of the 
moving wheel, and one revolution has beea 
made. Consequently there are two such revolu- 
tions in the complete journey. 

. 204.— A NEW MATCH PUZZLE. 

1. The easiest way is to arrange the eighteen 
matches as in Diagrams 1 and 2, making the 
length of the perpendicular A B equal to a match 
and a half. Then, if the matches are an inch in 
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length, Fig. i contains two square inches and 
Fig. 2 contains six square inches — 4 x 1$. The 
second case (2) is a little more difficult to solve. 
The solution is given i 4 H Figs. 3 and 4. For the 



that as # 3 contains five equal equilateral tri- 
angles and 4 contains fifteen similar triangles, 
one figure is three times as large as the other, 
and exactly eighteen matches are used. 

• 

205. — THE SIX SHEEP-PENS 



Place the twelve matches in the manner shown 
In the illustration, and you will have six pens of 
equal size. 

206.— -THE KING AND THE CASTLES. 

There are various ways of building the ten 
castles so that they shall fonr five rows with 
four castles in every .row, but the arrangement 
in the next column is the only one that also 
provides that two castles (the greatest number 
possible) shall not be approachable from the 
outside. It will be seen that you must cross 
the walls to reach these two. 

307.— CHERRIES AND PLUMS. 

There are several ways in which this problem 
might be solved were it not for the condition 
that as few cherries and plums as possible shall 
be planted on the north and east sides of the 
orchard. The best possible arrangement is that 
shown in the diagram, where the cherries, plums, 



THE KING AND THE CASTLES. 


and apples are indicated respectively by the 
letters C, P, and A. The dotted lines connect 
the cherries, and the other lines the plums. It 
will be seen that the ten cherry trees and the 
ten plum trees are so planted that each fruit 
forms five lines with four trees of its kind in 



line. TL*s is the only arrangement that allows 
of so few as two cherries or plums being planted 
on the ntjrth and east outside rows. 

208.— A PLANTATION PUZZLE. 

The illustration shows the ten trees that must* 
be left to form five rows with four trees in every 
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row. The dots represent the positions nt the 
trees that have been cut down 


209. — THE TWENTY-ONE TREES. 

I give two pleasing arrangements of the trees. 
In each case there are twelve straight lows with 
five trees in every iuw. 


As all the points and lines puzzles that I have 
given so far, excepting the last, are variations 
•A the case of ten points arranged to form five 
lines of four, it will be well to consider this 
] 'articular case generally. Tlfere are six funda- 
mental solutions, and no more, as shown in the 
diagrams. These, for the sake of conveni- 
ence, I named some years ago the Star, the Dart, 



Corn pisses, the Funrfel, the Scissors, and 
tiu* Nail. (See next page.) Readers will under- 
stand Um any one of these foKps may be dis- 
toiUd m an infinite number of different ways 
without destroying its real character. * 

In “The King and the Castles” we have the 
j Star, and its solution gives the Compasses. 
In the “ Cherries and Plums ” solution we find 
•i as the Cherries represent, the Funnel and the 
I Plums the Dart. The solution of the “ Plan- 




€ , 210.— THE TEN COINS. | 

The answer is that theie are just 2,400 different 
ways. Any three coins mo v be taken horn one | 
side to combine with one coin taken from the* 1 
other side. I give four examples on this and ; 
the next page. We may thus select three from j 
the top in ten ways and one from ttfe bottom J 
in five ways, making fifty. Put we may also 
select three from the bottom and onc<frnxn the 
top in fifty ways. We may thus select the 
four coins in one hundred ways, and the four 
removed may be arranged by permutation in 
iWenty- four ways. Thus there are 24x100= 
2,400 different solutions. 


tat ion Puzzle " is an example of the Dart dis- 
torted. Any soil’d ion to the “ Ten Coins ” will 
1 e present the Scissors. Thus examples of all 
have been given exrept the Nail. 

On a reduced chessboard, 7 bv 7, we may place 
the ten pawns in just three different ways, but 
they must all represent the Dart. The “ Plan- 
tation ” shows one way, the Mums show a 
second way, and the reader may like to find 
the third way for himself. On an ordinary 
chessboard, 8 by 8, we can also get in a beauti- 
ful example of the Funnel — symmetrical in 
relation to the diagonal of the board. The 
smallest board that will take a Stai is one 9 by 7. 
The Nail requires a board zi by 7> the Scissors 
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n by 9, and the Compasses 17 by 12. At least 
these are the best results recorded in my note- 
book. They may be beaten, but i do not think so. 

If you divide a chessboard into two parts by 
a diagonal zigzag line, so that the larger part 
contains 36 squares and the smaller part 28 


tions, it is dearly necessary to find what is 
the smallest number of heads that could form 
sixteen lines with three heads in every line. 
Note that I say sixteen, and not thirtv-two, 
because every line taken by a bullet may be 
also taken by another bullet filed in exactly 



FUNNEL SCISSORS WAIU 


STAR DART COMPASSES 

squares, you can place three separate schemes 
on the larger part and one on the smaller part 
(all Darts) without their conflicting — that is, 
they occupy forty different squares. They can 
be placed in other ways without a division of 
the board. The smallest square board that 
will contain six different schemes (not funda- 
mentally different), without any line of one 
scheme crossing the line of another, is 14 by 14 ; 
and the smallest board that will contain one 
scheme entirely endosed within the lines of a 
second scheme, without any of the lines of the 
one, when drawn from point to point, crossing 
a line of the other, is 14 by 12. 

• 

21 1.— THE TWELVE MINCE- PIES. 

If you ignore the four black pies in our illus- 
tration, the remaining twelve are in their origi- 
nal positions. Now remove the four detached 
pies to the places occupied by the black ones, 
and you will have your seven straight rows of 
four, as shown by the dotted lines. 

212.— THE BURMESE PLANTATION. 

The arrangement on the next page is the most 
symmetrical answer that can probably be found 
for twenty-one rows, which is, I believe, the 
greatest number of rows possible. There are 
several ways of doing it. 

213.— TURKS AND RUSSIANS. 

The main point is to discover the smallest pos- 
sible number of Russians that there could have 
been. As the enemy opened fire from all direc- 


the opposite direction. Now, as few as eleven 
points, or heads, may be arranged to form the 
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THE TWELVE MINCE PIES. 

required sixteen lines of three, but the discover^ 
of this arrangement is a hard nut. The diagram 
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at the foot of this page will show exactly how 
the thing is to be done. 

If, therefore, eleven Russians were in the 
positions shown by the stars, and the thirty- 
two Turks in the positions -indicated by the 
black dots, it will be seen, by the lines shown, 
that each Turk may fire exactly over the 
heads of three Russians. But -as each bullet 
kills a man, it is essential that every Turk 
shall shoot one of his comrades and be shot 
by him in turn ; otherwise we should have 
to provide extra Russians to be shot, which 
would be destructive of the correct solution 
of our problem. As the firing was simul- 
taneous, this point presents no difficulties. 
The answer v e thus see is that there were 
at least eleven Russians amongst whom there 
was no casualty, and that all the thirty- 
two Turks were shot by one another. It was 
not stated whether the Russians fired any shots, 
but it will be evident that even if they did their 
firing could not have been effective : for if one 
of their bullets killed a Turk, then we have 
immediately to provide another man for one of 
the Turkish bullets to kill; jmd as the Turks 
were known to be thirty-two Ir number, this 
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would necessitate our introducing another Rus- 
sian soldier and, of course, destroying the solu- 
tion. I repeat that the difficulty ot the puzzle 
consists in finding liow#to arrange eleven points 
so that they shall torrn sixteen fines ot three. I 
am told that the possibility of domg this was 
first discovered by the Rev. Mr. Wilkinson 
some twenty. years ago. 

3T4. — THE SIX FROGS. 

Move the frogs in the following order : 2, 4, 6, 
5, 3, 1 (repeat thebe moves in the sain^ order 
twice more), 2, 4, 6. *T>u? is a solution in 
twenty-one moves — the fewest possible. 

If », the number of frogs, be even, we require 

- ~^ n moves, of which ~ - — n will bo leans and 

2 m 2 

n simple moves. If n be odd, we shall need 
- 4 tnoves, of which will be leaps 

and 2ft — 4 simple moves. 

In the eveu cases write, for the moves, all the 
even numbers m ascending order and the odd 
numbers in descending order. This seiies must 
be repeated £fi#tiraes and followed by the even 
numbers in ascending order once only, 'rims 
the solution for 14 frogs will be (2, 4, 6, 8, 10, 12, 
14, 13, 11, 9, 7, 3, 3, r) repeated 7 times and 
followed by 2, 4, 6, 8, 10, 12, 14 = 105 nmves. 

In the odd cases, write the even numbers in 
ascending order and. the odd numbers in de. 
scending order, repeat this series i{n~ i) times, 
follow with the even numbers *m ascending 
order (omitting «— 1), the odd numbers fr. 
descending order (omitting 1), and ronclud" 
with all the numbers (odd and even) m then 
natural order (omitting 1 and n). Thu* for 11 
frogs : (2, 4, 6, 8, 10, 11, 9, 7, 5, 3, 1 ) repeated 
5 times, 2, 4, 6, 8, 11, 9, 7, 5, 3, and 2, 3, 4, 3, 6, 
7, 8, 9, 10=73 moves. 

This complete general 3olutio® is published 
here for the first time. 


313.— THE GRASSHOPPER 
PUZZLE. 

Move the counters in the following order. The 
moves in brackets are to be made four times 
in succession. 12, 1, 3, 2, 12, 11, 1, 3, 2 (5, 
7, 9* 8, 6, 4), 3, 2, 12, 11, 2, 1, 2. The 

grasshoppers will then be reversed in forty-four 
moves. 

The general solution of this problem is very 
difficult. Of course it can always be solved by 
the method given nr the solution of the last 
puzzle, if we ha\e no desire to use the fewest 
possible moves. But to employ a full economy 
>f moves we have two main points to oonsider. 
There are always whal I call a lower movement 
fL) and an upper movement (U). L consists 
in exchanging certain r>l the highest numbers, 
such as 12, it, 10 m our “ Grasshopper Puzzle,** 
with certain of the lower number", 1, 2, 3; the 
former moving r. a clockwise direction, the 
latter in ,i » »;•-< lockvnse direction. U consists 
in revising the intermediate counters In the 
above solution foe re, it will be seen that 12. u, 
and i, 2 , 3 are engaged m the L movement, 
and 4, 3, b, 7, 8, 0. 10 mi the U movement. 
The L rciovnp'u; needs 16 moves and U 28, 
making rngetL'r 44 V^e might aBo involve 
10 in the 1. movem.-nt, which would result in 
L 23, U 2t, i.iakiiig also togvthei 44 moves. 
These I call the »r-"i *nd secou 1 methods. But 
j iny oth^r scheme will entail an inciease of 
i moves. You alw^" ,, v these two methods 
j (of equal ecoirnivj for odd or even counters, 
Mmt the point s« t , detcnuuc jU'.t how many to 
! Involve tn J. ami how many in U. Here is the 
j solution in table form. But first note, in giving 
l values ton, :hai 2, 3, and 4 c motors are special 
j cases, requiting respectively 3, 3, and ft moves, 
{ and that s and 6 counters do not Eive a mini- 
i mum solution bv the second method — only by 
j thc.'irrt . 


First Method. 


Total No. 
of 

Counters. 

L Movhmint. 

U 

Movkmrnt. 



Total No. 
of Moves. 

No. of 
Counter*. 

No. of 

M ovr.s. 

No. of 
Counters, 

I No. of 

j Moves. 

4» 

n - t and n 

2(n~ i) 2 -P 5 t»- 7 

2 ft -fl 

|2« , 4 pi-ri 

1 ) 

4»— 2 

»-i „ n 

2 in- r) 2 -f %n— 7 

2ti — y 

j 2 («- 1 )- f Vi ~ 2 

5 

4»-M | 

n *, 

2M-M-5 w — 2 ! 

2 ft 

|2« a +3«-4 

2 ( 2 n 2 + 4 n— 3 ) 

4»-l 

n~ 1 w » 

2 («-i) a 4 -;,n -7 | 

! 2 ft 

| 2 n*+.J»- 4 

4n 2 -f 4»“9 


Second Metuod. 


Total No. 
of 

Counters. 


L Movfment. 

U Movement. 

Total No. 
of Moves. 

No- of 
Counters. 

No. of 

Moves. 

No. of 
Counters. 

No. of 

Moves. 

4 » 

n 

and n 

2 H 2 + 3*~4 

2 « 

2 («- i)*+Sn -2 


4 n — 2 

n 

-1 „ »-i 

2 (m - 1 ) s -f- 3 *» — 7 

2*1 

2 (n - i)*+ 5 » -2 

4»*-5 

4 » + I ] 

n 

» * 

2» 2 + 3 * 1-4 

2 ft -f - 1 

2 » 2 -h 5»-2 1 

2 ( 2 n a -l- 4 ff- 3 ) 

4 *-l 1 



» 

»» * 

2 n*-h 3»-4 

21 * - I 

2 (»- j) 2 + 5«“7 

4 » 2 + 4*“9 
-■ ...^ 


13 


&.BM) 
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More generally tt? may say that with tn j 219. — THE LETTER BLOCK PUZZLE. 

counters, where tn i- t ^en and tn eater than 4, ~ . * , . ,, 

^ 16 I This purzir ran be solved m 23 moves — the 

we require moves ; and where tn is t possible. Move t ie blocks in the follow- 


odd and greater than __1I moves. 1 

have thus shown tne reader bow to find the 
minimum number of mnv^s for any case, and 
the character and dir*»ctiou of the moves. I 
will leave him to discover foi himself how the 
actual order of moves is to be determined 
Hus is a ha'd nut, and r^.uoe* caieful adjust- 
ment of the L and the l; m wements, so that 
they may be mutually accommodating. 

216.— THE EDUCATE I> PROGS. 

The following leaps solve the pu/zfe in ter. 
moves : 2 to i, 5 to 2, 3 to 5, 6 to 3, 7 to fi, 4 to 7, 

1 to 4, 3 to i, 6 to 3, 7 to 6. 

217.— TIIE TWICKENHAM PUZZLE. 

Play the counters in The foil 'wmg order : K C i : . 
KWTCEHM K \V T A N C V H Ml K C fi H 
M T, and th^re yon an-. a; Tv irK/nh; > Tin 
position itself will always d"’«onuue tlnei you 
are to make a leap or a simpfi* in >u*. 

2X8.— THE VICTORIA CROSS PUZZLE, 

In solving this puzzle tln*r* w*r* tw thiuga in 
be achieved : first, so to :n imoul dr * v ic couu 
ters that the word VJCTOMA m«* md read 
round the cross in the same direction, >nlv with 
the V on one ot the dark arms ; a/*d vrwidiv, 
to perform fh n fe.it in tin fewest pn*-.*.r l * m, v 
Now, as a matter of far.;, m vu>u!.: nt imp* **- 
sible to perform me first pari si. any w ^ v. ... t- 
ever if all 1 he letters cf «i.i won! weie diheieni ; 
but as there are ivm. I’s, it can be d«*nr b> ir,** 1 
ing these letteis change places — ;s 

first 1 changes iron* the 2nd pl.n • t« U>e oh, nod 
the second 1 horn the rth nb'-e t> tin* «uA 
But the point I referred to, when inir 
the puzzle, as a little remarkable is ihs* ib«t 
a solution in twentv-two move** is ob< un.-iue bv 
moving the letters in the ordtr of th* inllow- 
ing words: “A VICTOR! A VICTOR ! A 
VICTOR 1 ! ” 

There are, however, ju t six solutions m 
eighteen moves, and the following is out o! 
them: I (i), V, A, 3 (2), K. O, I, I Ji). I h), 
A, V, I (2), I (1), C, I (2), V, A, 1 (1). The first 
•md second I in the word are distinguished by 
the numbers 1 and 2. 

It will be noticed that in the first solution 
given above one of the l*s never moves, though 
the movements of the 'ther letter- cau^c ;t to 
change its relative position There is an- w her 
peculiarity I may poim out — that In-ie is a 
solution in twenty-eight move*? requiring no 
letter to move, to the central divr*i'«n #»\<vpt 
the I’s. I may also mention that, m each of 
the solutions in eighteen moves, the letters 
C, T, 0 , R move once only, while th«. second 
1 always moves four times, the V always being 
transferred to the right arm of the cross. 


u.g older A, R, b, E, L, A w n, F, L, C, A, B, 

1 *, H, G, A, b, D, H, G, D, E, F. 

220.— A LODGING-HOUSE DIFFICULTY. 

The shortest possible way is to. move the 
articles in the following order : Piano, book- 
case, wardrobe, piano, cabinet, chest of drawers, 
piano, wai dr. »be ( bookcase, cabinet, wardrobe, 
piano, client of drawers, 'wardi obe, cabinet, book- 
ease, piano Thu? seventeen lemovals are neces- 
v j .rv The laridiadv cx-uld then move chest of 
dowers, waidione. and cabinet. Mr. Dobson 
• fid i it mind the wardi pb« and chest, of drawers 
changing rooms so Jong a& beseemed the piano. 

22t —THE EIGHT ENGINES. 

Ihv soluti to the Fight Engines Puzzle is as 
billows Hie engine that nas fiai its fire drawn 
mi !her»f*»re cam* •' m'^.- n No. 5. Move 
tin other engines in the foiioWmg order : 7, 6, 
7, (, x, ?, 4. 1, *\ 1, 3, 2, 4, 3, 2, seventeen 

no* ***• mi .*11, having the eight engines in the 
it OM.eJ 1 ider 

'ibrie ate two other sisghlh different solationi. 

222— A RAILWAY PUZZLE. 

Thi« little j-uzzl- . icv be solved in as few as 
nine ni. »*•<•,, Play the eugme? as follows : 
i r *n.- t, to jo, from 6 to 9 from 5 to 6, from 
1 to 5, fi-vm 1 if 2, fu.iu / to 1, from 8 to 7, 
frolic vj fi and from 10 to u. You will then 
Live enpifici- A h, and C >i» mrh of the three 
*m; tier ai. 1 ,n + t v fi of the ti.*ee Ftiaight lines. 
I Lis- is 1 ,.c shortest 5*»lution that is possible. 


22 3 — A R*MWAY MUDDLE, 



8 feua— niA 



Oniv six reversal are ricc^s^ary. The white 
1 ram (from A to P* 15 divniod into three sections, 
engine and 7 wagons, 8 wagons, and 1 wagon. 
The black train (I) to A) never uncouples any- 
thing throughout. Fig. z is original position 
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with 8 and 1 uncoupled. The black train pro- 
ceeds to position in Fig. 2 (no reversal). The 
engine and 7 proceed towards D, and black train 
backs, leaves 8 on loo*!, and takes up position 
in Fig. 3 (first reversal). Black train goes to 
position in Fig. 4 to fetch single wagon (second 
reversal). Black train pushes 8 off loop and 
leaves single. 'wagon there, proceeding on its 
journey, as in Fig. 5 (third and fourth reversal*) . 
White train now backs on to loop to pick up 
single car and goes right away to D (fifth and 
sixth reversals). 

224.— THE MOTOR-OARAGE PUZZLE. 

The exchange of cars can be made in forty- 
three moves, as follows: 6 — G * 2 — B, 1 — E, 
3 — H, 4 — f, 3— U b— K, 4 — G, 1— I, 2— J, 
5— B, 4— A, 7— F, 8— E, 4 — D, 8— C, 7 — A, 

8 — G, 5 — C, 2 — B, 1 — E, 8 — 1 , r — Cl, 2 — ;, 

7 — H, x— A, 7 — G, 2 — B, 6 — E, 3— H, 8— L, 

3 — \> 7 — K, 3 — G, 6 — 1 , 2 — J, 5 — H, 3— C, 

5 — G, 2 — B, 6 — E, 3 — 1 , (> — J. Of course, 
‘*6 — G ” means that, the car numbered **(>” 
moves to the point “ G.” There are other ways 
in forty-three mo%J. 


22.5. — THE TEN’ PRISONERS. 
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It will \>e in the illustration hew the 

prisoners may be arranged so as to pmdure as 
many as sixteen even rows There are 4 such 
vertical rows, 4 horizontal rows, s diagonal 
rows m one directun, and 3 diagonal row-* m 
the other direction The arrow - here c liow the 
movements of the four prisoners, and it will be 
seen that the in him man in the bottom corner 
has not been moved. 

226.— ROUND THE COAST. 

In order to place words round the circle under 
the conditions, it is necessa»v to select wads in 
which letters are repeated in certain relative 
positions. Thus, the word that soisr-s our 
puzzle is “ Swansea,” in which the first and 
fifth letters are the same, and the thud and 
seventh the same. We make out jumps 
follows, taking the letters of the word m their 
proper order: 2 — 5, 7 — 2, 4 — 7, 1 — 4i to — i, 
3 — 6, 8 — 3. Or we could place a word like 
r ‘ Tarapur ” (in which the second and fourth 


letters, and the third and seventh, are alike) 
with these moves : 6 — 1, 7 — 4, 2 — 7, 5 — 2 , 8—5, 

3 — 6 , 8 — 3. But ” Swansea ” is the only word, 
apparently, that will fulfil the conditions of 
the puzzle. 

This puzzle should be compared with Sharp's 
Purzle, referred to in mv solution to No. 341. 

” The Four JVogs.*' The condition ” touch 
and jump over two ” is identical with touch 
and move along a line.” 

227 .—CENTRAL SOLITAIRE. 

Here is a solution in nineteen movss ; the 
nmves enclosed m brackets count as one move 
only: 19— 1 7, 16 — 18, (29 — *7. 17 — 19), 30 — 18, 

27— 2S, (22 24, 24 2fi), 37 — 23, (4 16, 16 

28). 7 — 9. IO—A, 12—10, '3 — IT, 18 — 6, (1 — 3, 

3— II), (13—27, 27—25), (21— 7, 7—9)i (33— 
31, 31 — 23), (10 — 8, 8 — 22, 22 — 24, 24 — 26, 26 — 
12, F2 — ioj, s — r 7 All the counters are now 

ref Moved *'zrrpi one, which is left in the central 
hole. The snlu ,on needs judgment, as one is 
tempted 10 jnake s^veiai jumps in one move, 
wh**re it would be, th** le verse of gfv>d pla^ 
hoi exeii pie, aftei playing the first 3 — 
above, one is inclinrd to increase the length of 
t!»« move bv continuing with 11 — 23, 25 — 27, or 
with i 1 — 9, 9 — 7 

I do not think the number of moves can be 
reduced. 

228.— THE TEN APPLES. 

Nntai.kM *he plat^ n, 2, 3, 4), ( r ,. 6, 7, 8), (9, 10, 
11, 12), (13, 74, it, \ f *) in successive rows from 
th* t »p to the fwtorn Then transfer the 
apple in.m 8 to jo md plav as follows, always 
tem-Aint* tin apple j»ii.,ped ovei : 9 — 11, 1 — 9, 
ry— ?, i*A— S, 4 — 1 2 , 12 — 10, 3 — 1, 1 — 9, 9 — 11. 

229. — THE NINE ALMONDS. 

Tuic pur/li* *oav be Solved in as few as four 
moves, u. t|>~ f>lj< w\'ip manner : Move 5 over 

8. '* % 1 '! v 7 ivu 4 M >ve fi over 2 and 

7 Move * o.’er t, and all the counters are 
removed f ;.ryp, 5, wimi i 1 - 1# ft iu the central 
square that i* original]} or copied. 

230. — THE TWELVE PENNIES. 

H’*re is one or ‘-cve^di solution*-. Move 12 to 3, 
7 to 4, 10 to 6, 8 to !, g lu 5, 11 2. 

231.— PLATES AND COINS. 

Ncmber thr- fo,,n t to 12 in the ords? 

tha* the I) >v 1- seen u l<e gone in the illustra 
U- >n Sta* .ng f i < *rn j, proceed as follows, 
v I ere 11 1 f • ' 4 ” me. ms that v-m take the coin 
fi-’iu plate N >, 1 and iiaiv-h r it to plate No. 4 : 

I . 4. * to c to 12, 3 to 6 , 7 to TO, II to 2 , 
a.»d er.mrieie the be-’t revolution to i, making 
*:j see » evolutions in all Or \nu can pioceed 
ihic way : 4 l r < 7. 8 tr ;i. 12 to 3. 2 to 5, 6 to 

9. 10 to i.* 1 * is <\»-v to solve in four revolutions, 
but rhe soiu * *ns m three aie more difficult to 
discover. 

Tins is ” The Riddle of the Fishpond u (No.v 
41, Canterbury puzzles) in a different dress. 
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23*.— CATCHING THE MICE. 

In order that the n: should eat "very thir 
teenth mouse, anr f’.i white *u**u«e bisi of <a! i . 
it is necessary th:* !: , count 'mould begin at the 
seventh mouse (r M the white one the firM)-- 
that is, at the on" .»e.irc*st the tip of the oat's 
tail. In this cts** ii is n*. * at all necessary to 
try starting a; ail the mice in turn until >v*u 
come to the rigo 4 . one. >or vou can just M urt 
anywhere and note how inr distant the last < i*e 
eaten is from the starting point. Von will ami 
it to be the eiehth, and therefore rn’id start <*\ 
the eighth, count 'ue backwash- from *he white 
mouse. This i*. the »d*> I have ind , *i/?"d 

In the case of the second pw;?ie, where v* u 
have to find the smallest nviber »:th which 
the cat may stair at the white mouse and ea» 
this one last of ah, urJ you have m*vet & »i 
the general solution of lb" problem, which 1* 
very difficult, there is no better cou, v* op"u to 
you than to try ev*uy r timber in siiccr m »i 
until you come to one that work.* (vrii-ejlv 
The smallest number is t wren tv-01 e H \ •* 
have to proceed ho- trial, v-m wili shorter, y »» • 
labour a great deal by ..o'y emr'/ine • u* tin 
remainders when the rnur'vu i» divided s* c- 
cessively by 13, 12, it, 10 ek . Thus, in ‘I- 
case of 21, we have the xern.tinders c. •>, y 
5, 7, 3> L 1* h, 1. i- Note ir.aL I dc not give tin* 
remainders of 7, 3, and j nought, m 1 a* 7, *, 
and 1. Now, count roun ■ ioirb of the*,* *vjin- 
bers in turn, and v'm v*:n :«nd U\? Mm wit-tt 
mouse is killed ias* of -dj Ot "our** .f we 
wanted simplv any number, cot in* ,a,-.dies». 
the solution 1* very eai.v f> r we rn«*:elv i.tKe 
the least common in iJthjJe of i- n, . a.* U 
down to 2. This is 30.) p o and *> v win , id 
that the first count kill? the thirteenth » . um-, 
the next the twelfth. Ihr nr\t the eleventh, and 
so on down to the first Rnt the uv'st a.mh- 
metically inclined cel could not be expect* J in 
take such a big number when a small >ne c hk$ 
twenty-one would equall" vn^ its purp 

In the third case, the smallest number is 10c 
The number 1,000 would alv. d< , a.'d there are 
just seventy- two other number'* between these 
that the cat might employ with equal success. 


G—J, J — A, F— K, L — E, D— K, E— F, E— D, 
E — B. B — K. It will be found that, although 
the whiu- counters can be moved to their proper 
place® in r 1 moves, if wi£ omit all consideration 
of each tnees vet the black omnot be so moved 
in fewer than 17 mnv^a. So we have to intro- 
duce wast« moves with the white counters to 
equal th<* minimum required" by the black. 
Thu« fewer than 17 moves must be impossible. 
Some of the mnvr are, uf course, interchange- 
able. 

*3.V“TOK PKDO I’RACI ICE. 



ir f h* be ant bored in the formation 

'•i*nwt in tne diu--t« i'tiou, i» *-• i:l be seen that as 
iiidnv ”£ Vr. 1 A'* of tne n\''TLi ‘ihip® may be 
blown \\; h'* dn-r b.irgmg ih* torpedoes in the 
idc; t'.\ '.Mr f', me number'* and in the 
dut-cb »- uci,. h" ;i irp«ws As each 
birpod'* ,r . M.ct* p-j-v-* under three ship? 
and sud lb* mj-ch, stuke out each vessel 
with the pencil a? it i* sauk. 

236. — THE HAT PUZZLE. 


*33. — THE ECCENTRIC CHEESEMONGER, j 

To leave the three pil^s at the extreme end« o' { 
the rows, the cheeses may be moved as follows-— j 
the numbers refci to the cheeses and not k> | 
, + Jbeir positions in the row ; 7— a, fi — 7, p — 8, j 
10 — 15, 6—10, 5 — 6, r 4 — j 5 , 13 — t 4, in — 13. | 

3 — 1, 4 — 3, T 1 — 4. This is pKibabiv ♦le easiest ! 
Solution of all to find. To grt th'f*e c*t the piles j 
on cheeses 13, 14, and 15, play thus : 0— 4, so— 

9, 11 — 10, 6— -14, 5 — 6, 12 — 1% b — 12, 7 — 
16—5, 3 — 13, 2 — 3, 1 — 2. To ltflVf the pde c 
on cheeses 3, 5, 12, and 14, play thus : 8 — 3, 

9 — 14. 16 — 1— 5, 10 — 9, 7 — so , ir — 8, 2 — 1 ( 

4 — 16, 13—2, 6 — ii, 15—4. ' 

234.— THE EXCHANGE PUZZLE. 

^Make the following exchanges of pairs : H — K, 
H — E, H— C, H — A, I— ( L, I— F, I— D, K — L, 


1 7 "i 

dole 

r-*-. m 

iOi®!O l e 

AO 

Ol 

r^i 

Xft 

1 

©i i 

0:«j0 

O.-Oi© 

1 j® 

0 

■o 



o.oio 

0 

0 

© 

®!©J 6 

f:no 

cjole 

0 

0 

6 

©:c# '0 

l 1 . - ! « O 

o!«ie 



• 

"tlo\ 

iqglOj 


% 

L 

i 

6 


I suggested Ur it the reader should try this 
puzzle with counters, so I eive my solution in 
that form The silk hats are represented by 
black counters and the felt hats by white 
counters. Tne first row shows the hats in 
their original positions, and then each succet- 
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■ive row shows how they appear aft*r one of 
the five manipulations. It will thu c he se^o 
that we first move hats 2 ?ud 3, 'her 7 iin 
8 r then 4 and s, the" 10 and 11, arid. naafiy. 

I and ?, leaving the four Fiji* ,ha T 5 U-» 

four telt hats together aw* i*-e two v- t (v 
pegs at ou*\erid of th* r.i*, 'the l 'sr ih * 
pairs move'd Sire dissimilar Kt«\ >h# last be ■ 
pairs being similar. There at* er ways *,• 
solving the puzzle. 

237. — BOYS AND GIRLS. 

There are a good maftv Wf^rerit ’•-Ix^ious • > 
this puzzle, Anv con; nai* - , eac*j t _y- k 

may be moved titM, in- 1 .dt'*” 'Ue J- *,1 
there are variations. H.c foflnwiog soli:* 5 - ■» 
shows the. portion fronts the si trt . tgbi lUougb 
each successive move ie the end : — 

. . 1 a 3 f 5 h 7 S | 43117 .. 568 

4 3 t 2 . . 3 6 7 8 t 4 . . ? 7 i 3 s t 8 

4 3 1 2 7 fi s . . h ; h .■? C a 1 . 

238. — ARRANGING THE JAM POTS. 

Two of the pdts, 13 and to, were tn t*v \ - ptf p#*r 
places. . As ever* interrhrir ,;e rnav r* c uit in - T 
pot being put in t:s piart*. it t 51 'K' 1 ' Gm itr.'v- 
two interchanges will gek them m in order 
But this n umbev •»# roo'e* is »»-•; -h** fewest, 
possible t !it correct «utsw:*i b*pig s v id*- u hi 
change the fo'ih’WK.^ pa. r*s ; (3-:. . ,».'n — 4 . ' 

16 — 15), ( 1 7— jtr t-i, j24—in. iz -- ! 

IT), (8 — 5, 6 — 8, .-,1 — 6, .3 -ii, 2J-- . 1. 1 - 2? | 
9- — 14. id — 0) Wb*.-,* you i.*v«*m-*dr ih* r.'er * 
change within am* pair -d biaSte**. all tiuMVi . , 
within those b:ach* tn -*r- in in?ir pi. ires I h‘ . 
are five pairs of brackets, and s troTD 2 2 giv»*^ • 
the number cf changes requii'-a — 17. > 



H 


As the conditions are genet ally understood, thi* I 
puzzle is incapable of solution This can be 5 
demonstrated quite ea«il> So we have ti 
look for some catch or quibble in the statement - 
of what we are asked to do Now if you fold ! 
the paper and then push the point of your , 
pencil down between the fold, vou cm with one | 
stroke make the two lines C I) and E 1 in oar 
diagram Then start at A, and describe the 
line ending ai B. Finally put in the last line 
GH, and the thing is done itrirlly within the 


’ conditions, since folding the paper is not actu- 
j adv forbidden O* course the hoes are here left 
j tin j« 'tried f -r the purpose of cle.t* 

! In flu* rubbma out form of t ne puzzle, first 
j rub out A to H wi'h .t single huger ;u 'Vie stroke. 
I Then rub out the line G H with one finger. 
! Vhicoly, nib out the remamtng two veitieal 
, hr.f' with two finacii at once 1 That is the 

* rij ;1 triOu 

j 2 40. — THE UNION JACK. 

P, 



Thkcf a»-< *0*'* r-rs potul*- .all on the outside) 

whett *h»**« roads " i >v be said to join. These 
are c.-'i, •’ bv ><1 » T nal id ms “odd nodes.” 
"f hfi * j » i)r- t ► a; t*'!J us that in the Case of a 

,!nw! >«. lik* :l<* < ru; where there are 

*'iyt»‘rii -dd n »d *s it fequues eight separate 
stivK^*^ o x vites -th it s, h t4 ;f rfs many as there, 
are « d 1. d» lo i'.Ti»i>kn il As we nave to 
,*£ kdii<* . ..ue*. .*> p ).*,s d ne with «*n!v one of 

tfirsi- «v*' ' ’I r* cleailv necessary' to 

ejt.vj.tr: <0* ti,*at the ‘Pvrr. stroi*.**'* from odd node 

to odd node -d . be as a* p*'-bibie. 

Start ai A and *00 * .it i>, or go ih- reverse way. 


. saz —Til f 1 I>l^btTTI!D CIRCLE. 



C 

It can be done m twelve continuous strokes^ 
thus : Start at A in the illustration, and eight* 
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strokes, forming the will bring you back ! No. 320), but sdch a tour would only take him 
to A; then one s*r>'- round the circle to H, { sixty-four miles. 


one stroke to C, one n und the circle to D, ami , 
one final stroke to T — twelve in ail Of course, 1 
in practice the sec-' ri' 1 encub.: «diuke will he j 
over the first one; !■ : separated in Use dia- | 

gram, and the point® of the stat noi joined to 1 
the circle, to make the snin ion clear to the eye. j 

! 

242. — THE TUBE INSPECTOR’S PUZZLE, j 

The inspector need onlv truvH nineteen rmies I 
if he starts -<t }' an 1 take' 1 :• e folk vruit- route : j 
BA DGDb FI FCBi HRiHLjiK J hn? the «trdy 1 
porti'*ns wf lin^ travelled uv»-i twice arc che two I 
sections D to C» and F to 1 01 course, 'fie mute \ 

may be vaiied, but it cannot be shortened. 

243. — VISITING THE TOWNS, 

Note that there are town® from which only 
two roads issue Thus 1 rnu->i lie between o • 
and 12 in the circuit! rome Mark these two j 
roads as scaled Sumlarlv mark 9, s, h, aim ! 
4, 8, 14, and 10, 6, 15, and to, t 13, anti 3. y. j 
All these toads rnu't he t »! ifi Then v*»a wid 
find tliai he must go from | t<i iv&» 13 is closed, 
and that be is compelled to take 3, 11, ?<\ and 
also 16, 12 Tims, them is \y one route, a® 1 
follows : 1, 9, 5, 14, 8, 4, i->, 6, lu, 2, y, ). , 
li, 16, 12, 1, or us revev-.e-.re/tb->!> the line, 
the other wav. Seven mod* are m>: used. i 

! 

244. — THE FIFTEEN TURNINGS. [ 


O O O O o o 


r \ ~?ns ^ l 

! 

K r\_ f '- > 

kj 

5 ° c 

P V % 

> / 

ri 

V,/’ Vi/ '■ V. 

; i 

y t tv. 

1 1 

k ^ 

J \ 

l\ F 

t | ! 

s (ti r* c 0 ! 


J V 

^ c 

J \ 

\ ( 

J I V 2 ! 

N _/ 4 v rt- s?\ t . 


} V 

\ ( 

7 X 

■> c 

^ ^ — y j 

\ /"k A\ A\^ 

r\ r 

f N 

^ A 


7 — ^ 

C 

> t 

\ /Tv f m \ 

y y 

0 0 c 

r \ 

\ r 

", ( 

r \J w 

>000 

i « 

■J v 


It will be seen from the illustration {where the 
roads not used are omiMcdi that the, traveller 
can go as fai as ®f-»ent\ miles in fifteen turnings. ; 
The turnings are all rnjmfrerrd ui th' -.ider m S 
which they are taken l i will be s-* 1 - that he ■ 
nevei visits nineteen ot the towns. He might J 
visit them all tn nfie^n turnings, never entering j 
any town twice, and end at the black town j 
from which he starts (see “ The Rook’s Tour,’" j 


345— THE FLY ON lilE OCTAHEDRON. 



finu’cvT we cannot really see all the sidps of the 
■•cj di 11 \t onct, can make a projection 
of U ,h,:i -.jits ouj puipose just as wHi In the 
dmg.'au. the *is points lepresent the six angles 
ut the ciahedron and four lines proceed from 
every p. >u:i und*i exactly *.he same conditions 
a- tin* ed*."»s of the *'lid. Iherefore if 

wi- Mai: a\ :he A and go over all the lines 

on<e, we -mist alwavs end r.ui route at A And 
tl <*- nu'iibai of diftcicct mutes js just 1,488, 
co'iulir.a the reverse way of any loute as ddler- 
■*d It w >uld take too much space to show 
t* -w I :u/(ke the count, it can b* done in 
ab^-it fivt minutes, but an explanation of the 
in*. in *ci is dinjcmt The readei is therefore 
asktd to accept luy answer as correct 


2 *t — THR ICOSAHEDRON PUZZLE. 
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In the following diagram by the hexagon ! 
NAIISGD. Bv this prop emu of the solid we 
get an imaginary view .ox u e remaining f 

edges, and are able to see at nee th»*u direct i. -:i 
and the twelve igunts at which all the ftp- ; 
meet. The difference in the length of the tin 
is of no impunante ; all we w.m! i K to pits''!*, 
theii direct i^Tia in a giaphi- ;i>.nne« Ri«* *.■ 
case the novice should W j>u7.1ed onl\ in. i- j 
ing nineteen tiia-igles ic*t-Md of the re^uoe-i 
twenty, I will point out that <he apparen' ; '* » 
missing triangle is ihe oullF’c i J I X ; 

In this case there are uwlve odd nodes : i 
therefore six aisLire; ,i?K« d<- .,iir**«.ted routes 
will be needful if we au a to go .,vr an'* ' 
lines twice Let ur fheje, m< hr;cl Mo i.reate^ ! 
distance that we may so fra' el m one \ 'Oic, i 
Jt will ho noticed tha£ 1 have. si nick mu with . 
little" cross strokes ine liii*\s or edg*« m the I 
diagram. These five hn** 1 - m;*v he '..ruth out ■ 
anywhere so long a? they d ' n<it ton, om* an- 
other, and so mr.g as? one >{ i!uv.i d--e* not . 
connect with N, fli** Nortt. i‘ <e, L'-mi which sw ; 
are to start. If will *he f "e» f h<d tl.e result of \ 
striking out thes**five lines p *hat Ji tn#» n-*rtes ; 
aie now *ve» except N and 3 < ■ •meMi'oit' " , 

if we be^m at y *md stun \* $ we *;i„ , ,* j 

all the im^s, except tp r rive -i w wl . vi u t mail 
traversing Tnv line t v ice. Ttwrea.* main. wav: 
of doing t j> »s. > f r .* *■ i-. ore rmue ; N to H, b K, ! 

S 4 1 , K, S, G, K, L>, H, A, v, L *, r. u i is J 
(i, D, N, C\ F, S By tl.n* •uahv.f 4 tin 
routes as sb a ! as ?=*;. v -iMr *. ,, n *\ r> - o . * 
node To tie ;t - we an* ’o ,.*» I n “ ate 
poH^ible length f >r our nx*h b:,-e A g -x-'f 1 
distance ir» one r<iuu\ ■er’b-ut g« mg o\ i th* • 
same y/'tunci iwvi it i« if , "Hrie t 

It is n^*-* l*i\ sf*i- ti...* tn.se h't crw'l 
lines must be gone over twtv, and . ti- v »uro' 
l?e '* jurued up *’ so t.» speair. at anv r ‘ »»*♦<• id 1 
our route Thus, whenever ♦he tr • * '** » ti«i f 
pens ti be .jt f >.* cm run ojj to /. , *oi'i 

!>etore pt x.ecdm. >n !»ts r "o , oj m j.. r ^ war 
until he is at A and then tun d< wn *o> 1 and 
back to A Ann sn wub *. he o 4 In r bn^s ih-r 
have to-be traced twice L y . T j.e’en^* ci-vi 
that he can over 2 \, of •)" . *.."■* >ti’\ 

!,25 X io t ooo milts *» yso.re'.* r t> * i| > 

lines twice (*, ^ ati t o'«o uiihs-j ioo,.*mvi miksi, , 
the total, 35o,tyxt mdei., t'^sng the length of hi' ! 
travels and ihe .sli Tte^i distance that is possible | 
in visit mg the whole b-.dv j 

ft wni be noticed that I have made him end i 
his tiavels at S, the Sonify bole, but tins is n o 
imperative. I might ‘have made him rii ish at 
any of the other nod**, except tb** one fi'»ni ! 
which he started Suppose n had V»een fi-jun-u : 
to bring him borne again X*. N at the eno ot '.i- 
travels Then instead of euppiessine :n* bv* ! 
A 1 we might leave that open and ci-is* 1 V ; 
This would ejiabb turn to r. ,j; pltde hi'- Sd/^.- 
miles tour at A. arm anoihei io,oor. frih' 4 wmild i 
take him to his own hiesnie Tbeie air a gi* a f , 
manv difierem routes, but as «h- lengths pf ! 
the edges are all alike, one course is as gn.*d as j 
another. To make the complete 350,000 miles j 
lour from N to S absolutely clear to everybody, 

I will give it entire: N to H t 1, A, 1, K, H, K, | 


S, I, E, S, G, F, G, K, D, C. I). H, A, N, B, E, B, 
A, E, F, B, C y G, J>. N T . C, F. S -that is, tbirty- 
fcvf lines of xo f oon mues each. 

247. — I NS Pi CTING A MINE. 

St *r r i'ir, fi >rr- A, iuspeclor need on'v travel 
V* > ■- 'Mg'- if he take? <;»** f.-lh wmg r«»ute: 
\ !', ri, H, C. 1>, 1. II, M, N, /, i, i\ V, S, K r 

: i, I , t, ( k. L M, K, S, 7. O, j, }:. ih c, n, 
<\ F, K, «' Q ib 5:m> p.e'.e- U tween A and 
I> »wtCf . i*« rwten n’ ind si twife, b"t«veeii I ; and 
1> Mv>»c b'tvieers \ and O Twice, and between 
L «nc^ b -rti'e — (up icpeiuiiius Thci-f.iie 31 
[ .is-sagf' pin" 5 repelled final 30 iiH'«ngs. 
'.’if lit Ue i mall in Mus pu»/U* lies in tin fact 
ih.it we '>n:t from an « j v**m n<.*de. Oth'Twise 
we need «'Siiy travel fuii-ings 

3 ^,-THr CYCLIST'S TOUR. 

'ViiT’J Mr --pLed, ,4 No way. I’m sure,” 

In «a*f r* ,■ t.iv:* ’.Ml -h** thing w,is iinpos-.|ble f 
ai ' he actual route hv which 
■» ' ot» bi s' .vfd Sbirting fioni ihe 
j f \ on \u-;i .‘r.t 'own 0 in the order, N > 
W NY, l ' V Sl'f'h, v' ii will visit everv *own 
'.nrc, *jv‘ udv .,*■'» , *nd "in’ at R So both 
u.-*t» ’-'»«■ 1 tin-, was t he little joke of 

II v pu/^h , whit :* 11 >t by any means dithcult. 

; > - n; s .« S'Mi.tik’s ^'7/n >• 




ill? a' o 1 

5 e J-* 





A *\fc % 

tXi'Kjri 







'I tie o:ih' fo :r lent routes (. >t eight, 

11 we count * he reverse \»j\m U\ which the sailor 
can start at liic Hand inaikcd A, vi^tl all the 
liUnds once, and once only, and return again' 
to A. Here, they are : — 
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A I P T L O £ II R ^ C F 1 ! G N S K M R A 
A 1 PTSNGL 0 I f !FCDKMBQRHA 
A B M Is S N G IT! I O E U F C I) Q R i\ A 
AIPTLOEUGNSKMBQDCFRHA 

Now, if the » a Ires !bf- first t ’ut** be 

will make C t*i«= t stf i* island fmujrn-x: A as i) ; 
by the second rc it** he w sll make i bis r^th 
island ; by the thud r-u/e, his if/h l'-hno ; 
and by the fourth route, hi <1 r 7ih island. If 
he goes the reverse way, C will be result ivel\ 
his 10th, 9th, Mil, and sin A c < 'hose 

Rre the only pnv^bW* o.ijt-;*, it is *vkW.i that 
if the sailor pins oP his v«»h to C a? long -is 
possible, he must lake !kr hist route reading 
from left to right. This i i.ne 1 show t h« 

dark lines m the diagram. .ruf ;i is in** r» ,r r*ct 
answer to the pm/ le. 

The map may be great ! v simplified bv the 
“buttons and stung" iti* i d, ^xpi'imed iu 
the solution to No. 341, *’ ,1* I >\:r j'n>^ ,p 

*50.— THE GRANT) TO 'JR 

The first thing to do in trving to solve a prrzlt 
like this is to attempt tt, simplify it It rn; 
look at Fig. 1, you wi:l see t\ »: ; t ** a so phi.-’.- 
version of the map l r .gin* *n* ciihii if 
towns to be bun tfis and . ‘ e i.d? w.i>« to be 
connecting string’ fS ^ s >MM'ir * v j 14 1 \ 
Then, it will be s**en. w*> hare sinr/iv ” ^ 1,075/ 
ened out” the pr*vs ms wi»hoi;» 

fueling the Conditions. N«.w wr r,i- fm-’.er 
simplify by convening Fig ,* ab- f 2, u 
is a portion of a •'hessbwi Ibre itje 
tions of the i.n'^riys w;l» jt*.»-nsV< the 
of a rook iu (•{;•■■'*- - tnat i<, wt *i ,w ».• 

any direction parallel *'* 1:1 e *id**s 1 *b< d.,*- 
gram, but not diagonally J'herehue the r 3 r « f 
town (or squint) visaed imiM be a >ne ; 

the second must be, a white , in* ii.ird must 
be a black; and sc m hver\ *>*;d ire 
visited will thus be bbuk and f v* -v *■' ei* • die 
white. Now, we have 23 squares to visit (an 


odd number), so the last square visited must 
be black. But Z happens to be white, so the 
puzzle would seem to be. impossible of solution. 

As we were told that tile man “ succeeded " in 
carrying out his t plan, we rau^t try to find some 
loophole in the conditions. He was to “enter 
*very town once and only once/’ and we find 
no prohibition against his entirihg once the 
town A after leaving it, especially as b* has 
never left it since he was bom, and would thus 
be “ entering ” it for the fust time in his life. 
I Nit he must return at once from the first town 
h‘- visits, ar»d then he will have only 27 towns 
to visit, and as 22 is ah even number, there is 
n< reason why be should not end on the white 
square Z A possible route for him is indicated 
hv >he p «tted bnr fi >m A to 7. Tliis route is 
ipp*» 3 tcd tiy the dark lines in Fig. 1, and the 
reach-r m"U n->w have no diKiculty in apbiving 
it to f liC original map. We have thus proved 
mat th*’ puzzle can only be solved by a return 
*0 A iu;:n diafely after leaving it. 

151. — WATER, GAS, AND ELECTRICITY. 



According to the conditions, hi the strict sense 
in which one at first understands them, there 



Fio. x, 


Fia. 2 
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ts no possible solution to this* puczir.. In such j The general formula for the number of routes 
a dilemma one always has to look for some j from one corner tn the comer diagonally oppo- 
vetbal quibble or tn%k. If the owner of h*»u-e 'diecu r-nvsurh rectangular reticular ed arrange- 
A will allow th'* wafer companv *o ran flietr’ r>tE, •» the conditions as to direction, is 
pipe for house Q through pr< o?rtv (and j m-i-r, * *>, in, where m 19 the number of 
are not bound f ' assume that h“ w m»d ohjecM. ■ llV » lVr5 #,i\ side, l*ss one, and n the number 
then the difficulty is got cvm, 35 sh >wn iu v 1. ! the ,’h ?r side, le«s one. Our solution in- 
iUustrcticu!. »Ir will be vn> that the dotted 1 v .,.< , . ♦; r . lAtt the^c .ire 12 towns by 5. 

line from W to C passes thrown* house A, but 5 fN-’ceiuV w«ri ^6 H.-4. Then the formula 
no pipe ever crosses anothw pipe. ; R * lv ~* . B . K ^ T a * a b JV *. 


25?.— A PTjZ 7 LTI THR MOTORISTS. 



Thf routes taken bv lh“ wgM dn ;cr* .'»<• *», "tr< J 
in the iliustivU >'• orhrr-. :h* J' • * ' t >"»- 
are omitted to tb»- 1 vfh* ch *>"> th* 

eye. 

253- — A RANK HO! JO* s’ * U : 

The simpu^r way ^ *0 in *v* , uni'* ,, r >* } 
routes to »H *!?“ t -w:, w: *f!S rtiir f. ' ’*’1 .1 • ; 

on ail iLt‘ low;.’* ‘Ir* ’ , r v* tn J . •!•»* nr - r J 
column. Thro * ,% e n'juw*'” oi r o.i’e- *0 an* ( 
town Wllr V 1 m of ' U-utf** t';“ ' *’ • ; 

im:ncdja*'civ abo*-' art f *hc t> -'r. 
ateiy i*» the let? f ! > . i- l>o r »u*"S n the s«<uvi ! 
row will hr f „ 2, s, „ v t>, • . «• :n^ t:u«d t< w. , 

I* 3 * ro, i*;, r\ etc.: wild so uu wuh t: * 


*««— T 3 IR MOTOR-CAR TOUR. 

ror r '■>' '0 1 v p: .•*. ikr reader to compare the 
i.pri. ; oil-*'# ’ 1 •' am with the circular one 
1 *u , * i. \ «!H! * n*iow. If tor the 

, ar'.,i f ' «.»rf* *n*> fthadlnr ‘the purpose of 

.v:yt ’ p *li 1 -< P' cir‘b,m), we find that 
ih - •u>'*'Am in each o.i^e is meiely a 

^sr'p' . \ ji*» u the origin tl square one — that 

, "uc :i a:*' Tr to A Jt* -d 't> 11 , E. and M in both 

•'>sr- t tr uu f, ;'/'ndonl lead to I, K, 
c,,: :< !”d ^ oi- Tnc fr.rm below, being 

isr"'!^ md >,y’n n’letncal, answers my pir^^se 
i ■'* ■* m .t'i'hc.t, '* mechaiiical solution. a.<d 

• '*!»>■ •’ »f ad q ' i* with /»it altering in any way 

m* • v ,, :t . 1 *[v~ puzzle If such a question 

.!.«■ ?‘ i * wo *0 1* wn came info the 

'w*.!' • 'hr new iMgiarn* might r^nnire the 
ed'b 1 ">r« '/ r md’* 1 :'' r> tliese dedanceh, 

>• •> 1 ' nebt oTireivabiy not be at all prac- 
u < »J 

‘s • i hn’A the jhiee nrcula r diagrams, as 
h n ,1 sb**' o* p,.p<r and then rut out 
th » o* ca*- '*!>.;.! d rf th^ h-ni's indicated 

f !"‘ d. Ini ; .0 ' of thefi-* difopani'; If can 
b > / «*r» ’hr.t e.-v o,ui rj P •• filrl ,;u< with 
j red w,' £ ‘ 5 ojri <,o« ,jh#*r ot the de^ 

* opis .pen bv .he p-ifO's U the c wds, or a 
i-de *i;on rh“r*«d Lei us dm*ct >'W attention 
t » • if/ ’• He,« card *s *0 placed that the 

• ^ ’• at th* T : it Lf:*»ef,irr gives us (by 
' %)' wi-g * he rdci of in* catd) one of the 
f.v.trs from London * 1 ., 6 , R, T, M # 
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star is at M, when w <■ get another different 
route, at A a third r^. tv-, at H a fourth route, 
and at P a fifth route We ha^e thu* oh tamed 

five different bv ; evolving the card as it 

lies. But it is evident bat if we now fake up 
the card and replace *♦ w»b the r ‘*ber sid.* nppei- | 
most, we shall in the same manner get live other i 
routes by revolution. ] 

We therefore see bow. bv usirty the revolving [ 
card in log. i , we may, without any difficult y, ; 
at once wilt* out ten routes. And if we employ ; 
the cards in Figs 2 and 3, we similarly obtain • 
in each case ten other route*. These Unity * 
routes are all that arr po*,ible I do not t;^e | 
the actual proof that the three cards exhaust ' 
all the possible cases, but leave rN* rejdei !•» i 
reason that out for himself. If he wmk* out j 
any route at hap! azard. lie will certamh find J 
that it falls into one or other of the three cate- j 
gories. I 

255, — THE LEVEL PUZZLE. j 

Let us confine our attention to the 1. in the top 
left-hand corner. Suppose we go by w of the , 
E on the rigid : we must then go straight on to , 
the V, from which leUer the word m„v lv com- 
pleted in four wavs, foi there toux It's 
available through which we riMV re.^h an L. 
There are theridoie fom wav* *>f leading »hr >ngh 
the right-hand E. It ts also clear »h.i* there 
must be the same numUu of wjivs throurh lb" 
E that is immediately below mr staituu fivim! ! 

That makes eight If, however, we take the | 
third route thmugh the F m the (bag mai. we ! 
then have the option of any one of *ne ihiee 
V’s, by means of each of which we mav /mmpb > 
the word in imir ways We *mm th*M*f >;»■ spv‘d 
LEVEL ir> twelve wavs tn:* ’.t!i the -• 

E. Twelve added to eight gsses twenty 
ings, all emanating from the l. in the F p 
hand corner , end. as the bun t n« r*» aie •••uia'i. 
the answer must be four tunes .>r 

eighty cliff* rent ways f 

*56. — THE DIAMOND PUZZLE 

There are 2“2 different wavs The genera’ 
formula is that, for words of n letter ( r , (l i 
palindromes, as in the case of tee nryi puzzl* 1, 
when grouped in this manner, .here are alv»av« 
2 m+i- 4 different readings Thi* does not allow 
diagonal readings, such a* you wmld get li you 
used instead such a word as DIGGING, where 
it would be possible to p,is3 fiom one G to an- 
other G by a diagonal step. 

237.— THE DEIFIED PUZZLE 

The correct answer is 1,092 diffcient wavs 
Every F is either a corner F or a side F — stand- 
ing next to a corner in its own square *>f h’s. 
Now, FI ED may be read from a mrwer F m 
16 ways; therefore DLIF may be read imo a 
corner F also m rf> way’s, hence DM FI FT) 
may be read through a corner F in i6v^n- 2 '6 
ways. Consequently, the four cormr Ks give 
4 X 256 ** 1,024 ways. Then FIE!) mav be 
read from a side F in xi ways, and DEIFIED 
therefore in xax ways. But there are eight 


side F’s ; consequently these give together 
8xi7i*-.q68 ways. Add 968 to 1,024 and we 
get the answer, 1,992. i 

Ip this form the solution will depend on 
whether the nun^ber of letters in the palin- 
drome be odd or even. For example, if you 
apply the word NUN in prpci.sejy the same 
maimer, you will get 64 ddb ient Vending? ; but 
if you use the word NOOV, you will only get 
‘d f because you cannot u>e the same letter 
tv'u e in immediate surreal' m ismce you must 
" ajwsi^ pass from one letter to anotber ") or 
diagonal tend mgs, and p’"ry reading must in- 
volve the use of the central N. 

The #rader may like to find for himself the 
general formvla» in this case, which is complex 
and difficub 1 will merely add that f n such 
a case as MADAM, dealt* *it } « m the same jray 
2s DEIFIED, the number of readings is 400. 

258. — THK VOTERS' PUZZLE. 

The number of i»adui£« here i 5 as in 

th* caM .t ** WAS H A EAT I SAW" (No. 
30, C anieibvr* Putxlf'). The general formula 
is that for palindromic set;* fores containing 
5*4 1 letters there are (4(2** — ■ r } j 2 readings. 

*59 — HANNAH'S PUZZLE. 

Starting from ar>T 'me of tb* N's,, there are 17 
dt J rrent rradit < g!> of NAH or r'»£ (4 time? 17) 

' >« the 4 N’s 1 ■« n-t ,u tl art ;.!<.> fja wavs 
of *n»*t!in£ HAN If we allowed to use 

; hr tame N twice in a speUmg. the answer would 
| h*. Mr.ies 6 ^, or 4,^24 w 4 l v‘i but the enn- 

1 dm us* w*ur, “always pawr-g from one letter 
to anot (i»; " Theo j r r> . <r erv r»n* of the 
I 17 wav- f spGli-u )DN w .. a jar-Utular N, 
;th»re wuld b*- v’av* uru-s 17) '.if corn- 
; 1 -t>ug th* NAH, r *<07 • 1 7 *i:nes si) ways 
t t he c uoplet* word a* there sire 

t mi NN to use n HAN. tin r '>roc1 solution of 
’Tie puzzle !* 3,4 »4 times J t diffeient ways. 

; 26n.-THF HONEYCOMB PUZZLE.. 

.The Tfrpiircd pmv* rb 1?, “ 'ILm** is many a 
I slip ’iwixt the nip a:*d the hp 1 Si art the 
>T on the outside at the bottom rigut-haud 
1 corner, pass to the II above it, and the rest 
! is easy. 

I 2 6x.— THE MONK AND THE BRIDGES. 



The problem of the Bridges may be 1 educed to 
the simple diagram shown in illustration. The 
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point M represents thl Monk, the point I the AB CD EF GH IJ KL 

Island, and the point Y the Monastery. Now AE DI. GK FI CB HJ 

the only direct ways from M to I are by the AG LJ FH KC DE IB 

bridges a and b ; the V»nly direct wivs from J AF JB KI HD I.G CE 

to Y are by the bridges r and a ; and there is a AK BE HC IL JF DG 

direct way from M* to Y by the* bridge e Now, AH EG ID CJ BK LF 

what we have to do is to c*.-nnt ail the route* A 1 GF CL DB EH JK 

that will Iead4[nm M to Y, passing over all the AC FK D) LE GI BH 

bridges, a r b ; c, d . and e once and once only. Al> KH LB JG FC KI 

With the simple diagram under the eye it is AL HI JE BF KI) GC 

quite easy, without any elaborate rule, to count A. T IC BG EK HL FD 

these routes met L? .dually Thus, starting 

from 6, we hud there are -*111%' two ways of Note that m every column (except in the case 
completing the route , viih a, c, there arc 011B of the A’s) a*t the letter* descend cyclically in 
two routes , with », <i, onJv two tomes ; and so the same '-ruer, B, E, G, F, up to J, which is 
on. It will foe found tii * there 4.e sixteen • followed by R 


such routes in ah. as in the foil' ♦mg list : — 

• < b't t & • b c d a 0 

abide bread 

a t d 0 i b A e a 0 

a c t h d b d e a 6 

m d c b 0 0 1 « b d 

m d t b c # 0 r b a d 

bated f a a h e 

b ft t d t* 0 d b a c 

0 

If the fender will transfer the Irrier* bobcat 
ing the bridge® fr»,m the dv-’ram t * the cor- 
responding bndjtu'i in th*- a* illustration, 1 
everything will be quite oh.n us 

363. — THOSE* El P . FFM SHEEP. 


| 165. — A PUZZLE FOR CARD-PLAYERS. 

| In the following solution each of the eleven lines 
j represent* a sitting, each column a table, and 
\ each pan oi letters a pair of pas triers. 

1 

j All — ) L E » — G K F H — C D 

AC - JH FK-HL G I — D E 

I A D - K C G L — I B H J — E * 

* Ah— l r> HR — J C IK— F t, 

A V - B h l r — K I) J L — G H 

A G - Cl- I D — L E KB-HI 

A U ~ V f t K E — B F I. C — I J 

A 1 — h if I F — C G » D — J K 

A 1—11 B (* — D H C E — K L 

A K - G I C il - E I D F — L B 

A L — H K J> I — F 1 E G — B C 


If we read the exact w.^d* ol the writer in the 
cyclopedia, we find that we are unf told that 
the pens w*re all ntf evsarilv emp* s ! In fa*', 
kf the reader will refer back t - the il*u«tTuli** , >. 
be will see that urn sheep l« ahead* u* >»ur u? 
the pens If was just at th«s pi int that the 
wily farmer said in me, “ Aotr I'm going u- 
Start placing tue fifteen sheep ** He fhereupt.n 
proceeded to drive three from his *l »rk im' 
the already occupied pen, and then placed tom 
sheep in each of Liie other t lire- ' 1 here,*’ 

says he, “ you have see/i n»* place fifteen sheep 
in four pens so that there «h,*lj be tin* same 
number of sheep in every pen.” I was, >» 
course, forced to adrt.it that he was per feet Jv 
correct, according to the exact woidmg of the 
question. 

263.— KING ARTHUR'S KNIGHTS. 

On the second evening King Arthur arranged 
the knights and huir-Hf ill the following ordei 
round the tabl* : A, k, B, D, G, E, C. On the 
third evening they <*ai Urns, A. E, B, G, C, E, 
D. He thus h id B next but one to him on 
both occasion* \\hf neatest p ano G W3< 

the third tiorii him .*t both sit 'mgs ■'»!»«* furthest 
position possible! No other way »f sitting the 
knights would nave been $i> satisfactory 

264.— THE CITY LUNCHEONS. 

The men may be grouped as follows, where 
each line represents a day and each column a 
table ; — 


i if will K- that the WJers B, C, D...L 
dev end cvtnallv The s.*tiiM«»»i given above 
| is mrleci in ill respects It will be 

bund tit if every nhi>ei ha: every other player 
! oL.ce as ii)-* partner and twice as his opponent 

! a*>fc — A TENNIS TOURNAMENT. 

, Cali th» m**n A, B, D, R, and then wives a, b, 

. d. c ! I -o 'hey rnav plav a** tullnws without 
j rtuV per s.ai ever playing twice with or against 
1 . ! . l y other peison : — 

! F*«i t curt. Second Court 

1 1st Day A d agaitist Be Da against E b 

| 2nd Djv Ac „ I) b E a ,, B d 

j 3»d Day A b Ed B a „ D e 

j It will be *een that no man ever plays with or 
| acnmst hn own wife —an ideal arrangement. If 
l < h»' i*-aciei w^nts a n-trd let him try^p 

| aitangf »»igh* man ied r«.npl<* (in four courts on 
j seven d.r, •»/ under ‘X.tvih s.-nil.n c*»ndi tions 
; ;t ran le done, bn: 1 U.,ve i!»r trader m this 
| case th-* pleasure oi sev tung Lhe auswex and the 
• general solution. 

207. — THE WRUNG HATS. 

Tiia of di*b*ent ways iri which eight 

j. '■ j •>.* * ns, wiin eigh* hits, can each take the 
w> <>n^ i'.ai, is i4.h i -i 

Here aie the succf ssive solutions for any 
number ot persons from one to eight : — 
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t » o 

• - i 

9 r a 

4 r_ 9 

5 r 44 

6 ' 2 b* 

7 -• ir '4 

h ~ u,^:n 

To get these r.umbers, multiply successively 
by 2 , 3, 4, 5,et*" VVh»*n the smiitn-M r even, 
add i ; when odd, deduct r Thu'*, >,xr - i = 
2 ; 4X2 + i»'i; jxy- i« 44. ami so on 

Or you can multiply the sum of the number :>f 
ways for w- i aod n - 2 persons by » — 1, and so 
get the solution for « pr*v«ns Thus, Jd2 -f 9) — 
U ; 5(9 + 44) = 2*5 *» **ud so on. 

268. — THE PEAL OP BFLLS. 

Tkk bells should be run* as follows : — 


! 7 * 6 8 9 I 

I 4th Day . (AEK) (CGM) (BOI) (DHL) (JNF) 
I 4 5 i 3 to 2 

5th Dav . (AHN) (CDJ) (BEL) (GEO) (MKX) 
6*7 10 1 

6th Day . (AFG) (BGJ) (CKH) ,(DNI) (MEL) 
5 4 3*0 2 

7th Day . (AIL) (BDM) (CEN) (QKF) (JHO) 

If win be found *baf no two men ever go out 
twice t op'd her, and "hat no man ever goes out 
twice in th** 'tame boat* 

This 1? au eytfii«-vm of the well-known prob- 
, i~m ul the “ Fift^n Schoolgirls," by Kirkman. 
j The original tAndi nous wer" c iinply that fifteen 
j guls wafted out on aev^r; day s in triplets with- 
; .*ul -my gill ever walking t wice in a tripled with 
j another girl Attempt* at a general solution of 
! tin* puzzle had eaercised the ingenuity of mathe- 
; nrM.uoian« since it^o, when the question was 


1334 J 3 * 2 < t 2 ,1 

214:. , 134 ? j } 2 4 

2413 i 1413 342 

4 2 3 1 4 x 2 3 ; 4 3 1 

43^1 4213*413 

3412 24311142 

3142 2 3 4 * I t a 4 

1324 3214 i 2134 

I have constructed p«\»* lot five .••n 1 ‘•ir til* 
respectively, and a n *■ p“ssi,»lr f ot a** - 

number of bells under the credit 1 ms previous! v 

stated. 

269. — THREE MFN IN A BOAT. 


propounded, untd recently. In 1908 and 
the tw'> l blowing ve A rs 5 indicated (see Fdu- 
j caiumnl Ttmrs TiepntUi, V its, XIV., XV., and 
* VVI 1 .) ma! ail our trouble had arisen from a 
j iailiir* t ) discover that r« is a special case (too 
, ! small to -r.trt into the gcn-ral law tor til higher 
[ j number? of &iii> of the form 6 n + 3), and showed 
1 what that gene* a) law is and how the groups 
| should be posed for any number of girls. I 
' ga\** rtct ial *trarp“ments f< r numbers that had 
S nr ‘vv.vi'ilv bitfleci «ui *it*e'\»p[ r . to manipulate, 
, i i«J i », «• probl^r; ...-'v now be const Jemi gcrier- 
. flJlv i dved Reader* wil: t»* d au ezud’ent tull 
1 ucroitn. ff *!i* pu/al" ir* Vi W Kk use Ball’s 
\ Sli&iMtn'Jiittol Rt rttai^ti , 5th edition. 


If there were no conditions wha’vxrr. excej t j 

that thp men wete ail h. r> out ‘'ge^cr, m e;o -THE GLASS BALLS, 

threes, they could row in an n:sm*rr«e pumper 

of different ways If the reader w.*h*»- tr [There are, in all. sixt^n balls to be broken, 
know how m«uy. the number 1? $55 And j or sixteen in ?V: order of breaking, 

with the condition that no tw<. max rve^ be « Gab r!n i<wn a* in*r* A. B, C. and D — order is 
together more than once, there *re rm j here ol t»o uni e The breaking of the 

than is, 567,552,000 different solutions— that is, I balls on A may n’eupv any 4 out of these 16 
different wavs of arranging the nut: With one J places — that is, the u^ruiuuacior^t of lb things. 


solution before him, the reader will realize why 
this must be, for all bough, ** an rzainpV . A 
must go out once with B and once with C. it 
does not necessarily foPow that be must go out 
with C on the same occasion that he goes with j 
B. He might take any othei letter with him 
on that occasion, though the fact of his taking 
other than B would have its effect on the ar- 
rangement of the other triplets. 

Of course only a certain number of all these 
arrangements are available when we have that 
other condition of using the smaiiesl possible 
number of boats As a mat Ur >1 fact we ne-d 
•mploy only ten different boats. Hei e is one of 
the arrangements : — » 

1st Day . (ABC) (DEF) (GUI) (JW-) MNO) 

8 6 7 9 10 

and Day . (ADG) (BKN) (COL) (JEI) (MHF) 

jrd D«y . (AJM) (BEH) (CFI) fDKO) (GNL) 


, . t 13 x 14 y 1 s x i 6 __ 

taken 4 together, will be x* 9 *° 

I X3 / 3 ^ 4 

ways foi A. In every one oi these cases B 
rr.ay occupy any 4 out of the remaining 12 
, . Qxzoxirxza , _ 

places, maxing - V2V3 x 4~“ 495 Wa ^’ 

1920 y 495 *» 950.4 o-> different placing?, are open 
to A and B. Bm for every one of these cases 

C may occupy 5 rj x 7 X _ rm ^ 0 different places ; 

1 / 2 y 3 

so that 950,400* -0=166,528,000 different pla 
cings are «per» 10 t\ B, and C In every one of 
the'** cases, l) ha? no choice but to take the 
four places tha: remain Therefore the correct 
auswt-i is that the balls mav be broken in 
bo # >vc,ooo different way*? under the conditions. 

Readers should compare this problem with 
No. 343, The Two Pawns,” which they will 
then know how to solve for cases where there 
are three, four, or mere pawns on the board. 
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*7*.— fifteen "letter puzzle. 

The following will be found to comply with the 
conditions of grouping : — 


ALE 

tfET 

mo£ 

BL.M 

BAG 

CAP 

YOU 

CLT 

IRK 1 . 

• OIL 

LUG 

LNK 

NAY 

BIT 

BUN 

RPR 

AIM 

BEY 

RUM 

GMY 

OAR 

GIN 

PLY 

O' H 

PEG 

ICY 

TRY 

CMN 

.CUE 

COB 

TAU 

PNT 

ONE 

GOT # 

PIU 



The fifteen letters used are A, E r I, O, n Y , | 
and B, C, G. L, M, N, P, R, T. The number of ] 
words is 27, and thes%are all «hown in the first | 
three columns. Hie last word, PIU, is a must- | 
cal term in common use; bu< although it has 
crept into some of out dictionaries, it is Italian, 
meaning “a little; slightly " The remaining 
twenty-six are good words Of course a TAl 
cross is a T-shaped "cross, also called the cr<.« r 
of St, Anthony a and borne on a badge in the 
Bishop** Palace at Exeter, It is also a name 
for the toad -fish 

We thus have twenty -six good words and one 
doubtful, obtained undei the required condi- 
tions, and I do not think it will be easy to 
Improve on this answer. Of course we are not 
bound by dictionaries but bv common usage. 
If we went by the dictionary onlv m a case < i 
thi* kind, we should find ourselves involved ir 
prefixes, contractions, and such absurdities as 
i.O.U., wliich Nuttall actually gives a* a woTd. 


27a.— THE NINE SCHOOLBOYS. 


The boys can walk 

out as fellows 


1 st Day. 

and liny. 

'ird Day. 

ABC 

B F H 

F / G 

DBF 

E I A 

I D B 

G H I 

C G D 

H C E 

4th I>a}* 

5th Day. 

6th Day. 

A D H 

G B I 

PCA 

BEG 

C F D 

E H B 

F 1 C 

H A E 

I G F 


Every boy will then have walked by the side 
of every other boy once and once only. 

Dealing with the problem generally, 12 n + 9 
boys may walk out in triplets under the condi- 
tions on 9 n+6 days, where n may be nought 
or any integer. Every possible pair will occur 
once. Call the number of boys m. Then every 

boy will pair m - 1 times, of which times he 

will be in the middle of a triplet and times 

on the outside. Thus, if we refer to the solution 
above, we find that every boy is in the middle 
twice (making 4 pairs) and four times on the 
outside (making the remaining 4 pairs of his 
8). The reader may now like to try his hand 
at solving the two next cases of 21 boys on 15 


days, and 33 boys on 34 davi. It is, perhaps, 

interesting to note that a school of 489 boy? 
could thus walk out daily in one leap year, but 
it would take 731 girls (referred to in the solu- 
tion to No. 269) to perform their particular feat 
by a daily walk in a year of 365 days. 

273* — THE ROUND TABLE. 

The hi«tnrv of this problem will be f und in 
T he CjrtisrbKry Puzzles (No. 90). Since the 
puhlicai •' i> of that book in 1007, so far as I 
know, nobody has succeeded in solving the 
case lor that unlucky number of persons, 13, 
seated at a table on 66 occasions. A solution 
is possible for anv number of persons, and I 
have recorded schedule* for every number up 
to 23 pei v>ns inclusive and for 33. But as I 
know a good many mathematicians are still 
considering th« case of 13, i wiU not at this 
stage rob them of the pleasure of solving it by 
‘'bowing the nswer. But i wiU now display 
the solution? tor ah the cases ap to 12 perse ns 
inclusive. Some of these solutions are now 
published for the ■ rst time, and they may a;Tr*nd 
useful dues to investigators. 

Tin solution f r the case of 3 persons seated 
00 1 occasion netds no remark. 

A solution for the case of 4 persons on 3 
occasions is as follows : — 

1234 
* 3 4 2 

1433 

Each lfne represent * the order for a sitting, 
~.nd fb' ntTViii represented by the last number 
In a hoe must, of course, be regarded as sitting 
next to the firs* person in the same line, when 
placed at the round table. 

The cast of ■> persons on 6 occasions may be 
solved as follows * — 

• 12 3 4 3 

* * 4 5 3 

1*534 

13*54 

1 4 3 3 5 

* 5 2 4 3 

The case for (f persons os zo occasions Is 
solved thus : — 

* 2 3 6 4 5 

1 3 4 a 5 6 

145362 * 

156423 
16 2 5 3 4 


124563 

135624 

• 146235 

15 3 3 4 6 

1 6 3 4 5 2 

• 

It will now no longer be necessary to give the 
solutions in full, for reasons that I will explain. 
It will be seen in the examples above that ^ 
the 1 (and, in the case of 5 persons, also the 2) ‘ 
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is repeated down tb** column. Such a number | The repeater is i, and tm cycle, 2 , 3, 4. 5. 6, 7. 


I call a “repeater' The other number* de- 
scend in cyclical o rz *r. Thus, for 6 persons 
we get the. cycle, 2, 5, 4, 5, 6, j, and so on, 
in every column, be if is only necessary to 
give the two lines 12/145 and 1 2 4 * 4, and 

denote th** cycle and repeat* is, t> rn.ihle any 
one to writ** out the full solution siiuight away 
Hie reader may winder J d * n< 4 star* th** 
last solution with the number* in tmir natural 
order, 12345 6. It I did so the numbti* m 
the descending cycle would not be m il.cir 
natural order, and it is more convnuent to 
have a regiuar cycle than to consider Hi*- order 
in the first line. 

The difficult case of 7 persons on 15 occasion* 
is solved as follows, and was given by me in 
The Canterbury Puzzles : — 


I 

2 

3 

4 

5 

7 

6 

I 

6 

2 

7 

5 

3 

4 

I 

3 

5 

2 

6 

7 

4 

I 

5 

7 

4 

3 

6 

2 

I 

5 

2 

7 

3 

4 

6 


In this case the 1 is a repeater, and there are 
two separate cycles, 2, 3, 4, 2, and s, 6, 7, 5 
We thus get five groups of three ir»es e„ch, foi 
a fourth line in any group will merely »* poat 
the first line. 

A solution for 8 persons on 21 occasions is as 

follows : — 

18634327 

18457236 

18273645 

The 1 is here a repeater, and the cvck 2. 3, 4^ s, 
6, 7, 8. Every one of the 3 groups will give 
7 lines. 

Here k my solution for 9 persons on 28 occa- 
sions : — 

219745638 

295168347 

2931^4756 

29x564783 

Ttfere are here two repea , er*. t and 2, and the 
cycle i* 3, 4, *5, o, 7. 6, o, W«, thus got 4 group 1 * 
of 7 lines each 

The case of 10 persons on 36 occasions is 
solved as follows 


1 8, o, 10 We here have 4 groups of 9 lines each. 
I My solution for 11 pet ions on 45 occasions 
I is as follows : — 
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j Theie at** two repeaters, 1 and 2. and the cycle 
i c . 3, 4, j, ...'11. We thus get 5 groups of 9 
line* each. 

The case of 12 persons on 55 occasions is 
solved thus : — 
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j Here 1 is a r»prn + er, and the cycle is 2, 3, 4, 5, 

; . . , T2. We tin* get 5 gr ■»jp» of n lines each. 

| 274 —THE MOrSh-TRAP PUZZLE. 

j If w.* ir.tfTc ha:u * f.uds 6 and 13 and begin 
j 1 'll’ ci i!n' .»* 1 j., w< n : jv 1 a e.e no all th»* twenty- 
, *>;.** ; 'rd. - ifi.o ts. rt ,*i-e t wen tv -one “ catches " 
j ri the f. howling wuer : 6, 8. 13, 2, 10, x, II, 

{ a tf, 5 1 7. 12, is, 20, 1, 16, ih, 17, 19. 

j W * rr»ai ab*'< exchaner 10 and 74 and start at 
! 16, or exchange t» and 8 and Mint at 19. 

1 

j *?*.-- J HE SIXTEEN SHEEP. 

• Thf sit li'wuTMin? .in next page $bow solutions 
fm *!.• M"* s *1- ic we replica 2, 3, 4, 5, 6, and 
7 hui'li**'. ! fie laiK lines indicate the hurdles 
tnai have lv cn replaced There aie, of course, 
oihej wjva of mailing the removals. 

376.— THE EIGHT VILLAS. 

Theke are several wavs of solving the puzzle, 
but there is very little difference between them. 
Th* *mNi*t ‘houl'l. however, first of all bear m 
n ;r,d tha* in making his calculations he need 
f'tdv fnn*-j<ier 'he *>mr villas that stand at the 
cornels, iie ;iim the intermediate villas can 
I r.e>**f vary wh-n the corners are known. One 
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w*y is to plar*- * h** numbers nought to 9 one 
at a 'ime :n 'h* 1 *.<r ieh-hand corner, and then 
c> 'ii c ‘.J**! each ca- in turn. 

Nt'W, it we pla*'*- 9 in the comer as shown in 
tfi** Diagram A. two of the corners cannot be 
occupied, while the corner that is diagonally 
opposite may be tilled by o, 1, 2, 3, 4, 5> 6, 7, 8, 
or 9 persons. We thus see that there are 10 


t 



‘b 


SOLUTIONS. 


*•7 


opioo 
0 . o(qo 
o(o ojo 
oooo 


ooojo 
oojop 
o|o olo 
oooo 


o|ooo 
ojooo 
olooo 
oo olo 


olooo 
o|o(oo 
010 0(01 
ojo oa 


oo|oo 
o oJo|o 
o oolo 
00(0 0 


o ooo 
ofofoo 
lo|o|oo 
o olo o 


TH* SIXTt KK sheep 


solutions with alj in the comer. If, however, 
we substitute* 8, the two corners in the same 
row and, column may contain o, o, or i, i, or 
o, I, or i, o. In the case of B, ten different 
selections may be made foi the fourth corner ; 
but in each of the cases C, D, and E, only nine 
selections are possible, because we cannot use 
the 9. Therefore ewtb 8 in the top left hand 
comer there are io + (3 * 9) = 37 diflerent solu- 
tions. If we then try 7 in the corner, the result 
will be 10 + 27 + 40, or 77 solutions With 6 
we get 10 + 27 + 40-I- 49= 1 26; with 5, 10+ 27 
40 + 49 + 54 = 180 ; with 4, the same as with 5, 
+ 55—235 ; with 3, the same as with 4, +52 = 
287; with 2, the same as with 3, -*-45= 332; 
with r, the same as with 2, +34 = 386, and with 
nought in the top left-hand Corner the number 
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of solutions will be found to be 10+27 + 40 + 
49 + 54 4 55 + 52 4-45 + 34 + l <>-385 1 here 

is no other number to be placed in the top left- 
hand comer, we have now only to add the«e 
totals together thus, to + 37+ 77+ 126-*- r8o + 
235 + 287+332 + 366+385 = 2,035. We there- 
fore find that the total number of ways in which 


tenants may occupy some or all of the eight 
villas so that there shall be always nine persons 
living along each side of th* j square i* 2,035. 
Of course, this method must obviously cover all 
me reversals and reflections, since each comer in 
turn is xiccupied by ev**ry number in all possible 
combinations with the other two comers that 
arc m line with it. 

Here is a general formula for solving the 


puult : 

6 


Whatever 


s 


( 7 > 


W/t 

1 

T 


t, 


may be the stipulated number of residents along 
each of the side* (which number is represented 
h\ n\ t the iota! number of diflerent arrangements 
may be thus ascertained In our particular 
case the Dumber of residents was nine. There- 
io/e (Hi ^ 27 t 2) x (Hi 4-27-+ 3) and the product, 
f divided by 6, gives 2.035 If the number 
of residents bad been o, 1, 2, 3, 4, 5, 6, 7, 
or 8, the tm il arrangements would be I, 
7, 26, 70, 155, 301, 532, S76, or 1,365 re- 
spectively. 

277 —COUNTER CROSSES. 


There are just* eighteen forms in which the 
numbers may be paired for the two arms. 
Here tbev are : — 


12978 

3 4 9 5 6 

2 3 9 5 8 

14967 
12589 
** 4 5 6 7 

14569 
2 3 5 7 8 

1 h 6 9 

2 4 3 7 8 

2 4 17 9 

3 5 16 8 


13968 
2 4 9 5 7 

1 3 7 6 9 

2 4 7 3 8 

2 3 7 5 9 

14768 

23569 

1 4 5 7 8 

24369 

1 5 3 7 8 

25x69 

34178 


M9 5J 
3 3 9 0 

1 4 7 5 9 
23768 

x 3 5 7 9 
24568 

1 4 3 7 9 
25368 

23189 

45x67 

3 4 1 * •’ 

25178 
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Of course, the timber in the middle is 
common to Doth The first pair is the 

one I pave as an example. I wiD suppose that 
we have written out di th^e cros^3, always 
placing the first •? a pair in the upright 

and the second row in the horizontal aim. 
Now, if we lesv* the cents?] figure fixed, there 
ar<* 24 ways in which the numbers in the up- 
right may be varied, for the four count?* * 
may be changed in r x 2 x 3 x 4 ** 24 ways. 
And as the lour in the horizontal mav also be 
changed in 24 way* for every arrangement on 
the other arm, we find that there are 24 *24 
xx 576 variations for every form ; therefore, as 
there are r8 forms, we get 18 x 576 *= 10,368 
wavs. But this will include half the tom re- 
versals and half the lour reflections that we 
barred, so we must divide this by 4 tc obtain 
the correct answer to the Greek Cross, which 
is thus 2,592 different ways. The division is by 
4 and not by 8, because we provided again*’ 
half the reversals and reflections by always 
reserving one number for the upright and the 
other foi the horizontal. 

In the case of the Latin Cross, it J* obvious 
that we have to deal with the «aiue 18 form? 


[ do it There are five barrels in each row. 
i Multiply the numbers ife 2, 3. 4* 5 together; 
i and also multiply 6, p r 8, 9, 10 together. 
i Divide one result by the other, and we get the 
| number of different combinations or selections 
! of ten things taken five at a time. This is here 
252. Now, if we divide this by 6 (1 more than 
the number in the row) we get 42*, which is the 
I correct answer to the puzzle, for there are 42 
I different ways of arranging the barrels. Try 
i this method of solution in the case of six barrels, 
three in each row, and you will find the. answer 
is 5 ways. If you check this by trial, you will 
discover the five arrangements with 123, 124, 

1 125, 134, 135 respectively in the top row, and 
j you will find no others. 

| The general solution to the problem is, in 

! c* 

1 fact, this : where 2 n equals the number of 

| » + i 

1 barrels. The symbol C, of course, implies that 
w* have to find hew many combinations, or 
I selections, we can make of 2 n things, taken n at 
* a time. 

280. -BUILDING THE TETRAHEDRON. 


of pairing. The total numb*; nf different wavs ; 
in this case is the lull number, 18 x 576. J 
Owing to the tact that the upper and lowe: « 
arms are unequal in length, perm u f a turns will j 
repeat by reflection, but not by revel'll, for we j 
cannot reverse. Therefore this fact only entails » 
division by 2. But in everv pair we mav ; 
exchange the figures ir. the upright wirii thus* 1 j 
in the horizontal t which we could not do in tin 
case of the Greek as the aims are tn^n* ; 

all alike) ; consequent b we must rudtiplv b> 
2. This multiplication bv 2 and division by 2 { 
cancel one another. Hence 10,3PM is here the \ 
correct answer. ! 


Take your const lucted pyramid and hold it so 
that one stick only lies on the table. Now, 
four sticks must branch off from it in different 
directions— two at each end. Any one of the 
five suck? mav be loft out of I his connection; 
iherefor* the f< ur maybe *vdccted in 5 different 
wav*,. Bui these four matches may be placed 
; n 24 different orders. Ana as any match may 
be mined at either of iri ends, they may fur- 
thei he varied latter their situations arc settled 
h;* an y particular arrangement) in 16 different 
wavs Si; eve;;* airmgeinent the sixth stick 
may be added in 2 dilb ient ways. Now multi- 
vW these results together, and we get 5 x 24 X 


2-/8 A DORMITORY PUZZLE • 2 — *,840 a*' the exact number of ways in 

2/m. A 1 rrhkU the pyramid may W constructed. This 

! met he d excludes all possibility of error. 

I A common cause of error is this. If you 
, calculate youx combinations by working up- 
1 ward- from a basic trianrb* Ivin ^ on the table, 
! you will get half ihe c.u reel number of ways, 
; because you overlook the fact that an equal 
number of pviamids may be built on that tri- 
angle downwards, so to speak, through the table. 
They arc, in fact, reflections of the others, and 
examples from the two sets of pyramids can- 
not be set up to resemble one another-— except 
under fourth dimensional conditions ! 

281. — PAINTING A PYRAMID, 
i It will be convenient to imagine that we are 
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j painting our pyramids on the flat cardboard, 
Arrange the nuns from day to day as shown ; as m the diagrams, before folding up. Now, 
in the six diagrams. The smallest possible if we take any four colours (say red, blue, green, 
number of nuns would be thirty-two, and the and yellow), they may be applied in only 2 
arrangements on the last three days admit of distinctive ways, as shown m Figs. 1 and 2. 
variation. Any other way will only result in one of these 


279. — THE BARRELS OF BALSAM. 

This is quite easy to solve for any number of 
barrels — if you know bow. This is the way to 


when the pyramids are folded up. If we take 
any three colouis, they may be applied in the 3 
ways shown in Figs. 3, 4, and 5. If we take 
any two colours, they may be applied in the 3 








SOLUTIONS. 


ways shown in Figs. I 7, and 8. If we take 
any single colour, it nfty obviously be applied 
in only 1 way. Butl four colours may be 



selected in 35 ways out of seven ; three in 35 
ways; two in 21 ‘ways; and one colour in 7 
ways. Therefore 35 applied in 2 ways = 70 : 
35 in 3 wavs = 105 ; 21 in 3 ways ^ 63 ; and 
7 in 1 way ~ 7. Consequently the pyramid 
may be painted in 245 different ways (70 4 - 105 + 
63 + 7), using the seven colours of the solar 
spectrum in accordance with the conditions of 
the puzzle. , 


282, — THE ANTIQUARY'S CHAIN. 
A 
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The number of ways in which nine things 
may be arranged in a row without any restric- 
tions is 1x2x3x4x15x6x7x8x9^ 3")2,hSo. 
But we are told that the two circular ur.gs must 
never be together ; therefore we must deduct 
the number of times that this would occur. 
The number is 1 x 2 x*3 x 4 x 5 x 6 x 7 v t; =& 
40,320x2 = 80,640, because if we consider the 
two circular links to be inseparably joined to- 
gether they become as one link, and eight Units 
are capable of 40,320 arrangements ; but as 
these two links may always be put on in the 
orders AB or BA, we have to double this num- 
ber, it being a question of arrangement and not 
of design The deduction required reduces our 
total to 282,240, Then one of our links :s of a 
peculiar form, like an 8. We have therefore 
the option of joining on either one end >r the 
other on every occasion, so we must double the 
last result. This brings up our total to 56^,480 
We now come to the point to which 1 directed 
( 1 , 1196 ) 1 


M9 

the reader's attention — that every link may be 
put on in one of two ways. If we join the first 
finger and thumb of our Wt hand horizontally, 
and then link the first finger and thumb of the 
right hand, we see that the right rhumb may 
be either above or below. Hu* m the case of 
our chain we must remember that although that 
S-shapcd Link has two independent ends it is like 
every othei link m having only two suhs — that 
is, you cannot turn over one end without turning 
the other at the same time. 

We will, for convenience, assume that each 
link has a Mack side and a cide painted white. 
Now, if it were stipulated that (with the chain 
lying or the table, and every successive link 
falling over its predecessor in the same way, as 
in the diagram^ only the white sides should be 
uppermost as in A, then the answer would be 
564,480, as above — ignoring for the present all 
reversals of the completed chain. If, however, 
the first link were allowed to be placed either 
side up, then ’< • could have either A or R, and 
the answer would be 2x364,480=1,128,960; 
if two links might be placed either way up, the 
answer would be 4x564,480; if three lirrf.% 
then 8x 564,480, and so oil. Since, therefore, 
every link may be placed either side up, the 
number will be 564,480 multiplied by 2 W , or by 
312. This uises our t dal to 289,013,760, 

But tnere is still one more point to be con- 
sidered. We have r.r t yet allowed for the fact 
that with any Kivai arrangement three of the 
other arrangements may be obtained by simply 
turning the tbatn over through its entire length 
and t>y revising the ends. Thus C is really 
the same as A, ami F we turn this page upside 
down, then A and C give two other arrangements 
that are s f fll really identical. Thus to get the 
correct answer to the puzzle we must divide 
our lust total by 4, when we find that there are 
just 72,253,440 diffeiont ways in which the 
smith might have put those links together. 
In other words, if the nine Imks had originally 
formed a pi*ec of chain, and it was known that 
the two circular links were separated, then it 
would lx : *.253,439 chances to 1 that the 
smith would not have put ihe links together 
again pieosely a s» they were arranged before 1 

283.— THE FIFTEEN DOMINOES. 

Thk reader may have noticed that at each 
'nd of the line 1 give is a four, so that, if we 
like, we can form a ling instead of a line. It 
can easily be proved that tlu« must always 4 k 

Every line arran; r.nom will make a cir- 
cular arrangement if we like to join the ends. 
N« iw, cun >us as it may at first appear, the 
following diagraTn exuCllv represents the con- 
dition* when we leave the doubles out of the 
question Aid devote our attention to forming 
circular arrangements. Each number, or half 
domino, \« in Ime witu every othei number, so 
that if fu'Atari at anv one of the five numbers 
aiiii go over all tiie lines of the pentagon once 
and once only we shall come back to the starting 
plrice, and the order of our route will give us 
one of the circular yraAgem eo f for the ten 
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dominoes. Take you** pencil and follow out the 
following route, staging at the 4 : 41304210234 
You have been ovei all th* Iin#« once only, 
and by repeating all these figures in this way, 
41 — 13 — 30 — 04 - 4; —21 — 10 — 02 — 23— 34, 
you get an arrau'-cr-mt of the domm -f*** (with- 
out the doubles) which will be perfect J\ clear. 
Take other routes ,inJ V"U will get otlu-r ar- 
rangements. if, t here*. >r* t we ran ascertain 
Just how many of these circular routes are 
obtainable from the pentagon, then the rest is 
very easy 

Well, the number of different circular routes 
over the pentagon i? 264. How 1 arrive at 
these figures 1 will not at present explain, 
because it would talo a lot of sp.w The 
dominoes may, thrrel-Te, be a-ram-.d in a 
circle in just 264 different wap, leaving out 
the doubles Now, in any one . *f thr ^ circles 
the five doubles rnav bt inserted m 2*= 32 
different ways Th°iet'»re when we include 
the doubles there ate x 32 *= 8,4 4k differ- 
ent circular arrangements. Hut cadi of those 
circles mav be broken (-**' ,r » to form -ur straight 
line) in any one of 15 different places Con- 
sequently, 8,448x15 gives T 2 fi, 72 o different 
ways as the correct answer to the pur/.ie 

I purposely refrained from asking the reader 
to discover in just h w ’nans Afferent wav c . 
the full set of tvrenl\ eight d >u»m mav be 
arranged in a straight hue in arc »r dance with 
the ordinary rules of the game, left to right 


@0 



A's in the diagram, four of tjte size shown by 
the B’s. f« ur of the sire shown by the C’s, two 
of the size shown bv the IPs, a\id two of the 
«ize indicated bv the upper single A, *he upper 
single F, the lower single C\ and the LIB. It 
i* an u.tere%t,ijr fact that you cannot form any 
one if these twenty-one squares without using 
at le.tst one ol the six circles marked E. 



and right to left of anv arrangement hunt- 
ing as different wavs. It is an exceedingly 
difficult problem, but the correct fnswei is 
7 i 959.229,93 1 ,5 20 ways. The method ot solv- 
ing is very complex. 


285— THE FOUR POSTAGE STAMPS. 

Referring t* the original diagram, the four 
stamp 6 r.'iv be given in the shape 1, 2, 3, 4, in 
tiuee v ; |p t i,c siMpe r, 2, 5, 6, in *11 ways ; 
in the ' n.ip** r, 2, 3, v or s, 2, 3, 7, or 1, 5, 6, 7, 
or 3. 5. h, 7, in twenty-eight ways ; in shape 1, 
2, 3, 6. or 2, 5, c, 7, 111 fourteen ways ; in shape 
I, ?, 6, ?, oj 2, 3. 5, 6. or r, s, 6, Jo, 01 z r 5, 6, q, 
in foirtc'ij ways Thus there are sixty-five 
wa * s 11. cd « 

286 — PAINTING THE DIE. 

The r c^n be marked on anv one ot six different 
sides Lor even 7 side occupied by 1 we have a 
selection of foui *idc r Ua the 2. For every 
situation of th*» 2 w** have two places for the 3. 
(The 0 5, and 4 need not be considered, as 

the.r p. < i 1 r ;ouw arc determined by the i, 2, and 
3d Then-fort 6, 4, and 2 multiplied together 
make 48 different ways — the correct answer. 

287.— AN ACROSTIC PUZZLE. 

Thfke are twenty-six letters in the alphabet, 
giving 32 % different pairs. Every one of these 
pairs mav be reveised, making 650 ways. But 
ev^r\ initial leMer may be repeated as the final, 
producing 26 other ways. The total is there- 
fore 07b difleient pairs. In other words, the 
an>w**r n the square of the number of letters 
in the alphabet . 


284.— THE CROSS TARGET. 

Twenty-one different squares may be selected 
Of these nine will be of the size shown by the four 


288 — CHEQUERED BOARD DIVISIONS. 

There are 255 different ways of cutting the 
board into two pieces of exactly the same size 










and shape. Every way must involve on# 4 of the the k*y-ltne in ^be same di^e# ti f -n as itself, or 
five cuts shown in Diagrams A, B, C, P. and E. von will p# r t A or B If vou an* working on 
To avoid repetitions by reversal and r# flection, A or b afid entering at a, v (, u must consider 
we need only consider cuts that enter at the i> m* at >ne end only of the kev-hne, or you 
points a, b, and c. But the exit must always wilt get ™*r'eti lions In other cases you must 
be at a point in a straight line from the entry conside funs at b-,,th ends of the key; but 
through the centre. Tills is the most important alter leaving a in case D, turn always either 
condition to remember. In case B you cannot to right or left — us# 1 one direction only. Figs, 
enter at a, or you will get the cut provided for i and 2 are examples under A ; 3 and 4 are 
in E. Similarly in C or D f you must not enter examples under B ; 5 and 6 come under C ; 
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and 7 is a pretty eti mple of D. Ot course, E ; top, you must leave at 

is a peculiar tvp and obviously admits of Now, i and 2 are tbe o _ , 

only one way of c.Jt .hr, for you clearly cannot . points of entry ; if we use any others they 
enter at b or t. 


,'osnt x at the bottom, 
ly two really different 


Here is a tabic 0/ :fae results r- 


will produce similar solutions. The 

dirne’iijua -? tb h cuts in thr following fifteen 
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I have not attempted th« task of enuzner.uinr 
the ways of dividing a board 8x8— thai b 
an ordinary chf'ssboard. Whoever tbe mMh*. 
adopted, the solution would entail considei al U 
labour. 



289. — LIONS AND CROWNS 



{Volution.* a- indicated by the number? on the 
' ,!»v r • ' Pie du; lieafiM^ o* the numbers can 
ad n c< •".to-inn, since every successive 
I o U n t vf,..r it c-nMn^a? tr *JV pr^suus one. 
lion Al-»;hev*i direction Uke from the 

i tp fl 1 w.-vHitk vou in* ? repeat from the 
botnet -ifv.'a.d',, Mne d^i'ctif n being an exact 
’CU^clV'li o lL* o*.i,er. 

r. 4. * 

4 . 3 - % *- 

t, 4. 3. Tt b\ <f. 

3. •. 3, *\ JO. ft, f>, o, 

t. lr )r 9. 

It 4, 5t r *. 9. 

1 , 4, S, b, xo. ?, 8. 

2, 3, *1 ’* 

2. 'lr It 5. 9- 

f r - 4, 5, f> JO, 9. 
a. 3. «, f>, XU, 7, 8. 

2, 7. S. 

a. 7, to, 9. 

2, s „ 7, 10, fi, 9, 

2, '% 7, 10, 6, 5, 4, b 


Here is che solution. It w.'P be *e*n f bct ra h 
of the four pieces faftei m-ndor '>■'* cut? 
the thick lines) is of exactly tL* r.r.nf size .tnd 
shape, and that each piece r/.nta.Ti* a 1'ur* and \ 
crown. Two of the pi^C'-s ait ?hcd“d so as n 
make the solution quit" »d« a f me eye. 

2<T.— BOARDS WITH AN ODD NUMBER 
OF SQUARES. 

There are fifteen different wry? of (rutting the 
5x5 board (with tbe centra? ^uvi* removed' 
into two piece? of the same si-*** a cd .hap**. 
Limitations of rpace will r»»* alh*w mV- to giv** 
diagrams of all (h^se, but I wiii - i nabh th*» 
reader to draw them ill out for hwnsr’f with- 
out the slightest difficulty At wha^ 'er point 
on the edge you r cut enters, it tvjm ilwav? 
end at a point on the edge, exactly opposite 
in a line through tbe centre of the square 
Thus, if you enter at point x (see Fig. 1 ) at the 


’ >t wTd b" *ecr> *iv.- f »tir*h devet^:* (t, 4, y, 
! : o, r . 9' piM'iimes the solution ‘■howii in 

■ big 2 The *'•!.’( t-trU: produce? the solution 
! tfiven in ore p -.'tidirg *be pu/rle, wh“-re the 
' n nte’ f *o at the side instead of at the top. 

' T'be pieces, b -wf-vev. will be of the samp shape 
, i* {■u'T.f .l over, which, as* it was stated in 
» the conditions, wr.«ld hot constitute a different 
solufl' ,f ’ . 

2Qi. —THE GRAND LAMA’S PROBLEM. 

Tun me'h*xf of d«viding the ■ r bes?boa*d so that 
| each of the fou? parts shall be of exactly the 
j ».i r ri'* si 7 .e and shape, and contain one of the 
! gen.*, is shown in the diagram, rbe method of 
I nhadmg the squares in adopted to make the 
shape of the pieces cleai to the eye. Two of 
the pieces are shaded and two left white. 

The n adcr raav find it interesting to compare 
this puzzle with that of the “ Weaver ** (No, 14, 
C-asUert'ury Putties)- 





SOLUTIONS, 



THB: GR^HD RAMA'S FROIAKM 

393.— Tlltf ABBOT’S WINDOW. 

Thh tp Ad who was *' )e<»i tied in sir«ti»ge s 
tenrs " pointed out to K*ih"; h..V i *h,i: c».e 
orders of the T^rd A Lb 1 /'f * t i .0 <pdsbu _• 
might be easilv earned « d b? bi'», .q.- 

twelve of the Lig; fs ?o the wmdow <s- .ir.im M 
the dark square* 1 u # lhe t-. flowing sketch 


**3 

| with a device of the cross o 1 St Andrew, whose 
joao:#» ? -e< divert f\ >m my g-.tfaffcers and god- 
. sxiC'! i *^*rrs 1 < here aft rj h<* kl*pt well and arose 
! retTc^i -’d. The «*\ndi»w might be seen intact 
| to-da\ in the rn id S* Edmi-ndsbuiy, 

If it iMiittM, whirr,, ala*, ! the window does Qot. 


W-THH > 7 SK CHhSSBOARD. 




Father John held that the four corn*:' 
should also" be darkened, but the sage eTplai.ted 
that it was desired to obstruct no uorc ligh' 
than was absolutely necessary, «i?d be smcI 
anticipating Lord Dundreary, “A single pane 
can no more V in a Unt with itseii than i«we 
bird can go into a corner and flock in *>,Itnid' 
The Abbot’s condition wa« thal no dn«k ;n.u 
lines should rs>ntitn an odd number of loins ” 
Now, when the holy man saw what b 1 3 
done he was well pleased, and said ' 1 rui % 
Father John, thou arr a man of deep wi.v.ioin. 
in that thou hast done that which teemed im- 
possible, and yet withal adorned war window 



Crt hthen is th" number <1 pieces 

! ) giv* tw* * .luti ’■ a a !Ve numbered diagram 

5 o cut lint’ 'he eighteen if pier* has * he largest 
! area ---tghf vhm^<- ifm * ,j ; *ssihle under the 
coDd! i >cA 1 be St ‘ ' od ’lr-igrarn was prepares 
under added jooditiof, thu! no piece should 
contain mor* muu h.t squares 

No. 74 in Tfu L < inter bury I'uxsiss jhow* how 
to cut the board into tw^W« pirns? all differ- 
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ent. each containing five squares, with one 
square piece of fou M<iiaro 


294.- THE CHESSBOARD SENTENCE. 



295.— THE EIGHT ROOKS. 

Obviously there must be a rook in every row 
and every column Staiting wul the top row, 
it is clear that we may j ik our first tool on 
any one of eight different squares. Wln-ievcr 
it is placed, we have the option of seven sonars 
for the second rook in the second row Then 
we have six squares from which *o select the 
third row, five in the fourth, ami ho on There- 
fore the number oi oui different wavs must *be 
Bx7*6x 5x4 x 3x2 x 1^40,320 (that is jfi), 
which is the correct answer 

How many ways there are if mere reversals 
and reflections are not counted as different has I 
not yet been determined ; it is 0 difficult prob 
lem. But this point, on a smaller square is 
considered in the next puzzle. 

f 

296.— THE FOUR LIONS. 

There are only seven dif??rent ways under the 
conations. They are as follows ; 1234,120, 
1324, 1342, 1432, 2143, 2413. Takinc 
the last example, this notation means that we 
place a lion in the second square of first row, j 
fourth square of second row, first square of 
third row, and third square of fourth row, The 
first example is, of course, the one we gaw 
when setting the puzzle 

297- — BISHOPS — UNGUARDED 

This cannot be done with fewer bishops than 
eight, and the simplest solution is to place the 
bishops in-line along the fourth or fifth row of 



the board bee diagram). But it will be noticed 
rbaf no b««hop is here guarded by another, so 
we consider that point in the lyrxt puzzle. 

298.— BISHOPS— GUARDED. # 

This puzzle is quite easy if you first of all give 
it a li* tie though*. You need only consider 
squares of one colour, for whatever can be 
o.vne m the case of the white squares can always 
! >* repeated on the black, 4 and thev are here 
qu'te independent of one another. ''This equal- 
ity, >1 course, is in consequence of the fact that 
1 he number of squares on an ordinary chess- 
fi>ai d. Mxtv-foui, is an even number. If a 
squat • 'V-quered board ha* an odd number of 
squm es. ifien there will always be one more 
squau < f one colour than of the other. 
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Ten btshoos aie necessar> in order that every 
sqvare fhall be attacked and every bishop 
guarded by another bishop. J give one. way 
of arranging them in the diagram It will be 
noticed that the two central bishops in the group 
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of six on the left-hand Jslde of the board serve 
no purpose, except to pv»l*»rt those bishops tha* 
are on adj'uninc sqiu*** AnMhei solution 
Would thereto!* be obtained bv stn.plv raising 
the upper one of these on* square and pls^ng 
the other a square lower down 

299 — BISHOPS IN CONVOCATION, 

The fourteen may be placed in 25c 

different ways. But every bi-hop rrttm alwa\* 
be placed on one of the side* of the bo.ird - 
that is,«aotuewbr'* on a iow or file on the ex- 
treme edge. The p \i77^ y 'here # «*re, consists m 
counting the nun her of iitl-ieut W4*e. tr.ai w* 
can arrange the fourteen r- und the er.*e r • 
board without attack 7 ’ his is ?>M , Pig-vi- 
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are in a straight line in anv oblique direction, 

Th*s <9 the only ar» di;^ rnrnt out of the twelve 
fundarn-ntally ditVreni wav*, of placing eight 
queen? without attack that rulhl* the last con- 
dition, 

1 * 7 . -THE EIGHT STARS 

Thk solution of *hi« puzzle i* shown in the first 
diagram it i* the onlv possible solution 
I wuhui the concision* staled But if one of 
! the r-far* !nd not already Wen \ a^ed as 

’shown, tV.-n* w u\<1 *her h.jvr br*-« *-ighi ways 

1 < f \i itT"- the ‘tar* acoord’Mg fu tbiv scheme, 

if we co-; *m ersaB and te*l* nsnii'. <t * diilvent. 

; If >ou t"Ti C.i> ^qe '-mu;. 1 .** that r.-ten side 
in Mj;n r .hf' lnu"0',, v- 11 will get the lour 
revei sab s and *f * ui rrtWt e«rb ol these iu a 



matter. On a che‘*h<iaid of n* sqna **s 2*t - 2 
bishops (the maximum number) rnav alwyv s 
be placed in 2* ways wiihotii attacking. On 
an ordinary chessboard n w uld b? * ; therefore 
14 bishops may be placed in ?;,6 difterent wav 4 . 
It is rather curious that the general result should 
come out in to simple a form 


300, — THE EIGHT QUEENS 
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The solution to this puzzle is shown us the 
diagram. It will be found that no queen 
attack! another, and also that no throe queoos 


mu r • vov will ft* inflections. Thejse 

ft re, * b* re *?•»»■, Jiipr^iv eight *?pert» of one 
" fun^'imrj bd s do! i'*n. M But without that 
first b* m2 stt placed, these is another fun- 
rf.uneni *1 s jJ jH -n, an shown in the second tlia- 
cram But thif i'i*>'feri*‘»i« Being in a way 
svuir.if ‘noal, only pi^do* ■ * four diffeient as- 
pects bv reversal and rrjl-c:\ r\ 

3 2- A PE'»M.!-.M MOSAICS. 
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Thk dhtgiam slows a-»w the tiles may hr re- 
arranged. At before, one yeilow^and one 
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fltz6 


pupple tile are liisr eased with I will here 

point out that in * r prev:o\- rrengemeni the 
yellow and pnn “ tiles ir. the r*t h row 
might have ch.cumd nieces, bu< iso oil -r 
arrangement was \> vdble 

303 .— un dew r.ir vm. 

Some schemes give mo;* u'i e,mnt iMijiftps of 
four letter;* than <. tliers. and wt a e at 
tempt*d to favour these, Irit tbi« i« a i?,iv 
scent , because what you op^ai to >n *2:,- 
direction you Hsc in others Cf *'■ s' »»>>. 
mediately occurs to the ?~0vei * cut **. <-n 
LIVE 07 EVIL is worth *-vr*ce 3* mam ;c< 
any ether w^rd since re.- as b' to wav* a:. 5 
always counts as 2 7 hi* -« ,u’ i> >r» *. laiit c -,i 
sideration, though 4<^'o.’ ». rivre 
ments that contain most rca*hnc c * f the*« h*n 
words a-e friut!'*f ?.i ,W>*v *' ,u d we lose 

ill the gene: 



Th“ alxive d iav'am i' .ic <,, ' , rdanie «^iS- *V 
condition* reqn:: n/r no M‘**r *0 *> h* ime j< 
anotbe; similar ar.d it gives rwentv i 

ings of the ib'e *iM - ds--v,i h *r»/ mj 
vertically, four in the diagonal* u'diiaD** 4 n 
the arrows on the left, and four in the diag'-u -U 
Indicated bv the airows or, the right. This is 
the maximum. 

Four sets of eight letie.* trftiy b« placed on 1 he 
board of sixty-fom squares in tu.-cy a* (v*4 
diderent ways, without aov ieDrr ever being 
in line with & similar one. This d '■es not c,>ur.t 
reversals and reflections «#* djtteient, and >: 
does not take into tvncnie-adrn ; :»c acTum 
permutations of the letters among th**rrs* 1 » *"* ; 
that is, for example, making the L s chant 
places with i he E's. Now \t is*i& tingul.1" fact 
that not only do the twenty m rii reading* 
that i have given prove to be tht real *cf«*xiR-um ; 
but there is ictuaby :»n)v that *>ne .lnang^iu-mt 
from which tins maximum raav bt *j>uuied. 
But if y^u make rhe V's change pL*«*n with the 
I’», and the L's witn the E # s, in- the solution 
given, you still get twenty leadings— the same 
number as before in every direction. Therefore 
there areHwo way* of getting the maximum 


| from the same, arrangetient. The minimum 
! number of readings is *e[o — that is, the letters 
j can be so arranged that no word can be read in 
any of the directions. 


304. — ba::hets square. 
1 '2 



! T r - r u« us#- the letter* A, J*l, Q. j, to denote ace, 
■. * M eea ( jack; and P, S. H, C, to denote 
j >uds, spades, hearts, clubs In Diagrams 
| r and 2 hr-vf. the two available way* of 
I arranging mOi't group of letters *0 that no 

* f w<i iti, bar l»*tt*T* 'hall be in line-- though a 

* aujrtfi turn of * will give us the .irvingcment 

; *ri a D w* superimpose or combine these two 
: we me arrangement oi Diagram 3, 

iwi/i' j« .'oe X'ihi}jor> But in each square we 
1 l :»■* pul r he lexers in th« 4 op jjrie uj tvrmtv- 
, 1'Xir di recent wavs without altmnp the scheme 
| ol .iTrangemertt Thus, in Diagram 4 the S’* 
- '‘re sirmiarlv r laued to the D's nt? 2, m** H’a to 
{ the hN, the C’s *o ‘he H’s. and the D’s to th* C*». 
; It dearly follows that there must be 74 x *4* 

. wav* of S'lVibmiDg the two primitive ar- 
T3n0t*mer>£5. But 1 he error rhat l«abosne fell into 
‘ was inat of asauming that the A, K, 0. J must 

* be arranged in. the form i. arid the 1> S, H, C 
; in the form 2. He ihu? included redactions 
, and haB-tums, but riot quarter-tuins. They 
I may obviously b*» interchanged. Sc that the 
1 r -rrrJ answer is 2 x S76*r 1,152, counting re- 

ilf- t ions and leversals as diflerent. Put in 
another manner, the pairs in the top row may 
, be will ten in lb ? 9 x 4 x 1= 576 different wavs, 
and rh*‘ square tli^n completed in 2 ways, mak- 
« ing 1,15a wavs in all 

so v— THE THIRTY-SIX LETTER 
, , BLOCKS. 

1 1 pojwticd out that it was impossible to ^et all 

* the letters into the box under the conditions, 

| but the puzsic was to place as many as possible. 
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This require ^ IPl'r ;>r 1 capful 

fave*f|g,lt vrj <*K »T V.t’- r ; -. - 

hasn 1. K, ‘ , - ..; jp-*- * ,- , . >e 

the puxzJe xnua* > *V , - to lkI , vu ,* v . Bff 

lettQi. tt’t*. Aj; ; ■' >_ 1 - M , i.. ;* 

As there is oniv or* *< * r th >» -vrr»,<Js) 

lot [•UCMQff 3 >T WlfCt 'f ■ ** * w *J ;i, : -» « 

’shab be ip any h: # -i»-r **>f 

will find that at!*' 1 ! be ha*» i,l s'rc ** u uitnen' 
kinds t.f SetU'^*^ tirn^T <• , ■ > ,Ai*t ** 

occupied exc^l ',TS#ct iw*.;v* •>,.»* V:»i<- the 
two long diagonal:* He vi, ;p unable 

to pl«.« more ih*jr» tur. ««ch if !v* Jus) two 
ietiery, and there arc l-rl * bUnii*’ ifit. f ^ve 
such an arran^^ater.i ;a Diagram 1 


Hfptt is the solution. Only fi queens or * 
rot ks b- placet; on the board without attack, 
wbtl- h- number n bishops ** 14, and 

oi '<n 't.'\ t jj Sin ,w oil ?&>w knight* must 
be p'-a - j spjar^s of the same colour, while 
]'.* .0 .-in orru f x four oi <w u 'oiour and f he 
n p 7 of »»:irn " 'b ur, it tnat only 21 

L "v ■ v* w;u h* on :he same colour in 

ihi* . Wot? ' h an 2? kmgMs can be placed 
*J’ a* :• f he K aol «f we use b«.th odours, but 
1 hrtt - o-'t succeeded in placing entue than 21 
on tl f 'riddl’d eifsabMid" 1 believe the 
► ■* ..utson - r T tns tne maximum number 
d ■ •t»- \ bu» po- hly some ingenious reader 
1 tiia. su.-'-eed in rating m another knight. 


1 • 



The secier r- ir^vr, ,ri -vi it’,.* f 

th'i» to place -iP *»'j d ' .><,*1 'i ■»* ’ 1 * 
found th?t we \.:u*" * wr>:b > 1 • * 

onlv hv# 1 oi letter o * 1 • <■? ,:*»!' < <,, : 

aill may be go? mn* tb#* b- r, a;* : 1 ' s* . 

only via bl^:.ls li-j: 'fie ;or*e. ■ *■ u 11#-. -1 ' 
to place six ?,■> . * f'- . »et* a/. ■ ^ve » 

each >f the rti'.idiutifi, , -m ■•* su.n.at '.-n , 

cf T)lfi£i ittfj t vl» ’vh »w ! .*1 tjie'** 35i‘ ■%!* r,<' u 
or C ™r»o a: .1 '-ve • ». ;t A, }» r , a;nf f , 
There ire tner*mi«, n.y ! >.ir b»a .rs left, a:.' 1 ' 
no Jetlej is in *»jr*e Tit' ^ •v* , cr m .;;*>■ 

direction, J 

*06, — THE CRDWHi: ; f •< 1 )ARt> ! 


V- -THK O -LOr^HP COUNTERS. 
hx cromers may be arranged in this order :• 


Rs. 

11 2, 

Y 3, 

^> 4 , 

G5. 

V 4 , 

Os, 

Gi t 

R2, 

B». 


1 < 3 . 

« 4 , 

Ys. 

Or. 

t f \ f 

Yr, 

0 ,\ 

bk 

R 4 - 

’T. 

U4. 

R<, 

Bi, 

y 2. 

THE 

Gl NT 

‘ST- 

ART 

OF STAMP* 


LI( 

KtNu. 



'•* winp prranf*emeot shows how sixteen 
," '■’•' > be '•*, ti»* card, under the 

.* * *■:. *'/ » *</tai vah?“ nt fifty pence, or 


i 4 

i 

3 • 

5 

2 

I 5 

* 

3 

1 

4 

Lij 

« 

3 

5 

i 2 i 

• 

1 5 

vl 

1 



1 H after r»t^- ng the f« ;v ?d. stamps, the 
1 leader is rtif p*'’d t pla«« 1 )n* 4d stamps also, 
, K* i, of:rri*v* ,nly plar*. two of each of 
I the tV»" file i fj,' * ’mirMlioTK ihus losing two 
^pf< r es *.ul c:>u>‘ ,f n« no more than feu ty-eight 
perce. nz Thi** is re oitfall that was 

, nin ed \* r t{\ e with No. 4^, Canterbury 

; /’uc.*ifs. 

; 309 — 1 Ilf; bJ K TV-NINE COUNTERS. 

; The centers n.ay v* arranged in this oresar} — 


Ar. 

B? 

C", 

U4, 

ES 

Ffi, 

Gy. 

1*4, 

' 

AO, 

1)7, 

Ci , 

JL»2, 

e 3 . 

T>7, 

Li • 

Fa. 

O J, 

*4. 

P>5. 

C‘6. 

Et 

C4. 

1'5, 

Et». 

1-7, 

Gi, 

Aa. 


A 7. 

Bi 

Ca, 

r >i. 

E4, 

FS. 

j 

b 

C., 

As, 

Hft. 

Cy, 

Di. 

< 

x \i, 

Lv, 

Fi. 

Oa t 

A3, 

B4. 


v*— THE THREE SHEEP. 


T we number o: difiereat ways in which the 
, *birw 5 beep may be; placed so thievery pen , 
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shall always be either occupied or in line with 
at least one sheep is foi seven. 

The following table, il used with the key in 
Diagram i, will enable the reader to place them 
in all these ways : — 


Two Sheep. 

1 

Third Sheep. | 

| 

No. of 
Wavk. 

A and B 

! 

C, E, G, K, L, N, or P 


A and C 

I, J, K, or 0 

4 

A and D 

M, N, or J 

3 

A and F 

J, K, L, or P 

4 

A and G 

H, J, K, N, O, or P 

6 

A and H 

K, L, N, or 0 

4 

A and O 

K or L 

2 

B and C 

N 

I 

B and E 

F, H, K, or L 

4 

B and F 

G, J, N, or O 

4 

B and G 

K, L, or N 

3 

B and H 

T or N 

3 

B and J 

Kor L 

2 

F and G 

J 

X 

4 7 


seven different pens in sihich you may place 
the third sheep, giving sevln different solutions. 
It was understood that reversals and reflections 
do not count as different. 

If one pen at least is to be r.of in line with a 
sheep, there would ne thirty solutions to that 
problem If we counted all the reversals and 
reflections of these 47 and 30 easel respectively 
as different, their total would 560, which is 
the number of different way-. .1 which' the sheep 
may be placed m three pen? without any con- 
ditions 1 will remark that there are three 
ways in which two sheep ^jnav be placed sh that 
every pen is occupied or m line, as in Diagrams 
2, 3, and 4, but in every case each sheep is in 
line with its companion There are only two 
ways in which three sheep rnav be so placed 
that every pen shall be occupied or in* line, .but 
no sheep in line with another. These I show 
in Diagrams 5 and 6 Finally, there is only one 
way in which three sheep may be placed so that 
at least one pen shall not he in line with a 
sheep and yet no sheep ir^ line with another. 
| Place the sheep m C, E, L. This is practi- 
i cally all there is to be said cfn this pleasant 
I pastoral subject. « 

j 311.— THE FIVE DOGS PUZZLG. 


This, of course, means that if you place sheep j The diagrams show four fundamentally dtffer- 
ln the pens marked A and B, then there ar<* j *nt solutions. In the case of A we can reverse 
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the order, so that the single dog is Id the bottom 
row and the other foui shifted up two squares. 
Also we mav use the next column to the right 
and both of the two central horizontal rows, 




reversed and placet! 1.. either diagonal, giving 
4 solutions. Similarly C will give 4 solutions. 
The line in D being symmetrical, its reversal 
will not be different, but it may be disposed m 
4 different diiections. We thus have in all 20 j 

different solutions. I 

312. — THE FXVK CRESCENTS OF | 

BYZANTIUM. 1 


If that ancient architect had arranged his five 
crescent tiles in the Danner shown. in the follow 
ing diagram, every tile would have been watched 



oyer b-v, or in a lint- with, at least one crescent, 
and spar*« would have been reserved for a per ; 
fectly square carpet ecjtidi in area to exactly 
half of (he pa win* nr It is a very cun<*«\ tact 
that, although there are two or three solutions 
allowing a carpet to De laid down wit Inn the 
conditions so as to cover an area of nearly 
twenty-nine of. the tiles, this is the only possible 


solution giving exactly half the area of the pave- 
ment, which is the largest space obtainable. 

313 — QUEENS AND BISHOP PUZZLE. 



The bishop is on the square originally occupied 
bv the rook, and the tour queens are so placed 
that every square is either occupied or attacked 
by a piece. {Fig 1.) 

I pointed out in 1899 that if four queens are 
placed as shown in me diagram (Fig. a), then 



Fro. 2, 

the fifth queen may be placed on any one of the 
twelve squares marked a, b, c, d ( and e ; or a 
rook on the two squares, c ; or a bishop on 
the eight squares, a, b, and e ; or% pawn on 
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the square b ; or a kmg on the four squares, ! 
b, c, and e. The on known arrac^-ment 
for lour queens and » hutght is that given bj- 
Mr. J, Wallis in Tfut Sir ami Ma*a>:%r,* in: 
August 1908, here reptonvoed {Fig. 3 i 



I have recorded a large number o* vdntiom 
with four que^n? and a rook, or bishoi. but the 
only arrangecier t, T believe, with queens 

ana two rooks in wr.ich aJ) the pieces raided 
is that of whicu 1 give an illustration Tig 4 ), 
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first published by Dr. C. Planck. But I have 
since found the accompanying solution with 
three oueens, a rook, and a bishop, though the 
< pieces do itbt protect one another. (Fig. 5.) 



^14 —THE SOUTHERN CROSS. 

« 

Mv readtx*. have been so familiarised with the 
iact thrtt :1 »fquuf*s least live planets to 
'ii tick ivny ti.ie or a square arrangement of 
t!x f v-f'jn* van that many of them have, 
p'1'..ap**, g.it u b« bev- taut u larger square 
an diigeiTiv’d f stars 1 iu«.t netd -in increase of 
planets 3‘ w l4 s u: correct this possible error 
.>t i*MV)r.hi^ ( and so warn readers against 
moth r >f those mmifri'ttt 1’ttSe pitfalls in 
*be world of puzT. d<.tn, that 1 ilf vised this 
new M'-llii problem Let ru* 1 hen state at 
nee .hat, in the case of a square arrangement 
vf eight v jo* stars, there are several ways of 
dicing iV-e planets so tha* every star shall be 
hue wi ■ h at It at:* % m phaiet vfrncally, 
>.\z aif lllv, Oi dia. »r. .til*, Be;e is the solu- 
tion to the 4 South* rc bi /ss * : — 

ti ft A A rt *r A- & 

■Ci & & 6 d? A & $ -jlr 

vj A a tj ^ ☆ 6 & ☆ 

f 

■ir A 4r s*r A, 5 ^ ^ ^ 

ti & & 4 i- £r A '* 'sfr ** 

1 / / 

xtr tt p' dj t 5 r & .iff- £r 

”r & £i *\ tSr A sir tk £r 

■Cr^t'&Cc'Cx&Ci&'Cz 
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It will be remembered that I said that the 
five planets in tbeir new positions “ will, of 
course, obscure five other stars in place of 
those at present covered.’* This was to exclude 
an easier solution, in which, only four planets 
need be moved. .1 

SUt-^&E HAT-PEG PUZZLE. 

Thk moves •wU^: 51a de quite clear by a refer- 
ence to th* diagrams, which show the position 
on the board after each of the four moves The 1 


queen attacks any other. In the case of the 
last move the queen in the top row might also 
have been moved one squve farther to the left. 
This is, I believe, the only solution to the 
puzzle. 

3x6.— THE AMAZONS. 

It will be seen that only three queens have been 
removed from their positions on the edge of 
the b^ard, end that, as a consequence, eleven 
squares vindicated by the black dots) are left 
' unattacked by any queen. 1 will hazard the 



3 


darts indicate the successive removals that statement that eight queens cannot be placed 
have been made. It will be seen that at every on the chessboard so as to leave more than 
stage all the squares are either attacked or eleven squares unattacked. It is true ^Jbat we 
occupied, and that after the fourth move no have no rigid proof oi this yet, Wit I have , 
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entirely convinced myself of (he truth of the | 
statement. There are at least fivf different j 
ways of arranging tbe queens so as to leave i 
eleven squares un at tacked. j 


317-—A PUZZLE WITH PAWN? 
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Sixteen pawns may be placed so that no three 
shall^be in a straight line in any possible d rec- 
tion, as in the diagram. We regard, as the 
conditions required, the pawns as mere points 
on a plane. 

318.— lion-huntiSg. 

There are 6,480 ways of placing the man and 
the lion, if there are no restrict mn« whatever 
except that th^y must be on d'ffrmit spots 
This is obvious, because the man /v.av be 
placed on any one of tbe Si spots, and in every 
case there are 80 spots remaining for the lion ; 
therefore 81 x 8o«=6,48o. Now, if we deduct 
( the nuihbcl^of ways in which the lion and the 


{ man may be placed on tjhe same path, the re- 
| suit must be the number of ways in which they 
| w»U n. it he or- the same path The number of 
j w ays ir: a h»rh they may be in line is found with- 
out much difrcuUv to be 8i # 6. Consequently, 
6,4*0- y>T6T=r s, 664 The required answer. 

The general solution is this : — l) 

(3*>*-«4 2 ) This is, of course,* equivalent to 
saving Mi at if we cal! the number of Squares on 
the side of a " chessboard '^<e,^nen the formula 
shows the number of ways in which two 
bishops may be placed without attacking one 
another Onlv in this case we must divide by 
two, b»c«tu«e the two bishops have no distinct 
individuality, and cannot produce a different 
solution by meje exchange of places. 

| jtq. — THF KNIGfiT-GUARDS. - , 
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Diagram i 


Tnat smallest possible number of knights with 
which thv* purrie can b* solved is fourteen. 
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It ban sometimes been assumed that there are 
a great many different solutions. As a matter 
of fact, there are only three arrangements— 
not counting mere reversals and reflections a* 
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Diagram 3. 


different. Curiously enough, nobody seem'; 
ever to have hit on the following simple proof, 
or to have thought* of dealing with the black 
and the white squares sepaiately. 

Seven knights can be placed on the board I 
on white squares so as to attack every black i 
square in two ways onlv Th^se are «hown m 
Diagrams 1 and 2. Note that three knights 
occupy the same position in both arrangements. 
It is therefore clear that if we turn the board so 
that a black square shall be in the top left-hand 
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Diagram 4 . 


comer instead of a white, and place the knights 
in exactly the Mm* positions, we shall have 


two similar ways of attacking all the white 
squares. 1 will assume t be reader has made 
the two last described diajpams on transparent 
paper, and marked them (a and 2a. Now, by 
placing the transparent Diagram ia over 1 you 
will be able to obtain the solution in Diagram 3, 
by placing 2 a over 2 you will get Diagram 4, 
and by placing za over 1 you will get Diagram 5. 



Diagram 5. 


You may now try all possible combinations of 
those two pairs of diagrams, but you will only 
get the three arrangements 1 have given, or 
their reversals and reflections. Therefore these 
three solutions are all that exist. 


320.— THE ROOK'S TOUR. 
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The only possible minimum solutions are 
shown ir» the two diagrams, where it will be 
seen that only sixteen moves are ’required to 
perform the feat. Most people find it difficult 
to reduce the number of moves below .seven- 
teen. ^ 
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THE ROOK'S TOUR. 


32i. — THE ROOK'S JOURNEY. 
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THE LANGUISHING j&AtDEN. 
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I show the route in the diagram. it will In 
seen that the tenth move lands us at the square ; 
marked “ io," and that the last move, the 
twenty-first, brings us to a hah on square “ ax." 
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a dung f.on puzzle. 


32a. — THE LANGUISHING MAIDEN. 

The dotted line shows the route in twenty- two 
straight paths by which th* knight may Picric 
the maiden. It is necessary, attei entering the 
first cell, immediately to return before entering 
another. Otherwise a solution awould not be 
possible, (bee "The Grand Tour," d 200 j 

323.— A DUNGEON PUZZLE^ 

If the prisoner takes the mute shown ip the 
diagram — where for clearness the doorVavs are 
omitted — ht*wil) succeed :n visiting re-n cel) 
once, and Only once, m as many as fifty -seven 
straight No rook's path over the dr jss- 

< board can exceed this number of moves. 


324. — THE LION AND THE MAN. 

Ftrst of all, t h** fewest possible straight imesin 
each case are twenty two, and in order that no 
cell mav be visited twice it is absolutely neces- 
sary that each should pass into one cell and then 
immediately 41 visn " the one from winch he 
| started afterward-', proceeding by way of the 
1 second a\ dll able cell. In the following diagram 
{ the man’s rnPe is indicated by the unbroken 
lines, and tiie hr n's by the dotted lines It 
will b-_ found, d the two routes are followed 
eel) by cell with two penal points, that the 
li> >v and the man never meet. But there was 
one little pvimt fhrt ought not to be ovei looked 
— “ they occasionally >t glimpses of one an- 
other." Now, if we take' one route for the 
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aas 


man and merely reverse It for the lion, we in- 
variably find that, going at the same speed, 
they never get a glimpse of one another. But in 
our diagram it will be found that the man and 
the lion are in the cells marked* A at the same 
moment, and may see one another through the 



open doorways ; while the same happens when 
they are in the two cells marked B, the upper 
tetters indicating the man and the lower the 
Uon. In the first case the liun goes straight 
for the man, while the man appears to attempt 
to get in the rear of the lion ; in the second 
case it looks suspiciously like running away 
from one another 1 


325.— AN EPISCOPAL VISITATION. 



In the diagram I show how the bishop may be 
made to visit every one of his white parishes 
in seventeen moves. It is obvious that we 
must start from one corner square and end at 
the one that is diagonally opposite to it. The 
puzzle cannot be solved in fewer than seven- 
teen mov'-s 

CLSto) l 


3*6. — A NEW COUNTER PUZZLE. 

Play as follows : 2 — 3, 9 — 7 10 — 7, 3 — 8, 4 — 2, 
7— 5, 8—6, 5—10, 6—9, 2-/5, 1—6, 6—, 4, 5—3, 
10—8, 4 — 7, 3 — 2, » — 1, 7 — 10. The white 
counters have now changed places with the red 
ones, in eighteen moves, withnu: breaking the 
conditions. 

327.— A NEW BISHOPS PUZZLE. 
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Play as follows, using the notation indicated 
by the numbered squaie* in Diagram A : — 


Whitt. ! 


Black 

White 

Black. 

I. 18 — 15 I 

1. 

3 — h 

IO. 20 IO 

IO. I — XI 

2. 17 8 

2. 

4—13 

11. 3-- 9 

II. 18 12 

3. 19—14 j 

3 - 

2— 7 

12. jrv -13 

12 . II 8 

4. 15— 5 

4 * 

6- — ih 

13. I')— rt> 

13 a— 5 

5* 8— 3 

fi. 

1 3 — 18 

14. IO— 1 

14. 5 — 20 

6. 14— 9 

6. 

7 — 12 

15. c — 6 

15. 12—15 

7 . 5 — 10 

7 ' 

16 — 11 

16 13— 7 

16. 8 — 14 

3 . 9 — xg 

8. 

12 — 2 

17. 6 — 3 

17. 15—18 

9. 10 — 4 

1 9 - 

11 — 17 

18. 7 — 2 

18. 14 — 19 


Diagram B shows the position after the ninth 
move. Bishops at 1 and 20 have not yet moved, 
but 2 asid 29 have sallied forth and returned, 
la the cud, : and 19, 2 and 20, 3 and 17, and 
4 and ib wili have exchang* d places. Note the 
position aiter the thhrleenth move. 


52JS. — THE QUEEN'S TOUR. 
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The annexed diagram shows a second way of I 331. — THE SCIENTIFIC SKATER, 

performing the i 's Tour. If you break _ . , 

the line at the poXi t ' and eiase the shiner I we beyond the boundary of the 

portion of that line, ’ou will have the required 1 square. Apart from that, tae moves are all 
path solution for any S squaie. If you bieak j queen moves. 1 jere aie three or four ways 
the line at I, you wui have a non-re-tntia.it j 'ni whic.. it can b<j o».ne. ..... 

solution starting from anv I square. And 1 1 J Here is one way o{ performing the feat : 
you break the line at G, y *u will have a solution I * 

for any G square. The Oueen’s Tour pre-vi- ! 

ously given may be sumlaily broken at three : 0** 

different places, but I seized the opportunity „ % I j i / 

of exhibiting a second tour. f TC ' / 


-THE STAR PUZZLE. 


* 

i\ 



w w ■ " *£• 


The illustration explains itself, The m;its aie j 
all struck out in fourteen straight sitokes, 1 
Btarting and ending at a white star I 

330.— THE YACHT RACE ! 


f , 1 ‘ It will be soon that the ckater strikes out all 

jj | l | the st«»:s in me c •ntinuous journey of fourteen 

U t T j ! «ti iii'.iu lines, returning to the point from 

r | • "Turn he started Io f.TIow the skater’s 

^ L f ; r .ur-e is: ihf diagram it L pa- cess ary always 

I ,'u go as !u we can in a straight line be- 
i turning. 


33*.— THE FORTY-NINE STARS. 
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^ccr 


vv 


,/VX 
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x>\l 


The diagram explains itself. The numbers will , 

show the Section of the linos in their proper The illustration shows lv«w all the stars may be 
order,, an*^. it will be seen that the seventh struck out in twelve straight strokes, beginning 


course er.vL at the flag buoy, as stipulated. 


and ending at a black star. 
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SSS.— the QUEEN’S JOURNEY. 



The enrrftct solution to thb j nz/ie ri,. wi iv. 
the diagram by 1 1 .e darn hue. The t»vc* tr»r 
Indicated will take th* queen the g-** rt tc<.i 
tance that it is prvs^bli* to; her tr. iv. ve five 
moves, within the (‘. nditi'Ti*- Tie- n -;i* d hoe 
shows the route tint* pmpb 1 :»-t. b-u 

it is not quite *o long as th« ntpei. lei u<. 
assume that ti-e distance ‘rorc the w mv 

square to the centre of the next n tit -Aft 
horizontal or vertical line ** c inch". .ro *ha! 
the queen travel- tmm th.f . «»ntr«.* o'. - ■ " t 

square to the orntrt of tv- rot ,V v. * . *,I • 

rests. Then the hrst T-»ute will b" ■ .. ■ ; » 
exceed by r> inT.es, while thr »t * t'O ~m"* v< 
less than 678 ) ohis, l*ho dd.vnnre is * 
but it is suthn* iu to settle .Ik poir* .1 :»• 
longer route. All other routes air *,n uter .st. 4 J 1 
than these two. | 

334-— ST. GKOKgK AN!' THE LLA'T .\. j 

We select for the solution of rbi i ru/.. V • \» n-' ' 
the prettiest drsignr that r.m h. *•«; - ( j 1. , 
reprrseuiing the n. <c t * the k; igh* ! v hue. 
from square to square. The rlu*(,:wr ... •>> tf.,* ; 
squares is omitted to y\v< , tharnr'S | 

St. George thus ‘-lays the l; ■•.on in : iu 1 : *r - 
cord an ce with the eondit/'r* and in t:u < i. ga.ii ; 
manner wc should expect of him. j 

33V— FARMER LAV.’ RENTE'S CORN* j 

FIKUs* j 

There are numerous solutions to tin? little * 

agricultural problem. Tire ver sion I (rive in the 
next column is rather cuimus on account of the 
long parallel straight lines formed bv some »i 1 
the moves. j 

336.— THE GREYHOUNP PLZZiX . j 

Thfrf are several interesting points involved in J 
this question. In the first place, if we had made [ 



HT GEORGE AND THE DRAGON. 



farmer Lawrence's cornfields. 


t .-» stipulation as to the portions of the two 
e'i'h of the erring, ff is qudi rr*ip »ssiblc to form 
rt»»v such sirins mil"-:. vv» bf,; # ri and end in 
■ i*t j t*ip ami boti.. in row oi We may 

bn in top r ;v» and rnd in ibe bottom (or, 

* ! tuuise, rlie icvcrse), or we begin ife one 
of r fiCM" row*, and end in the But we 

c.iu u* v* • tn* s m or end in oik of the two central 
1 ovs. Our plr^es oj staiUrg and ending, how- 
ler. were Uxed for us Yet the hrst half of 
ov,» r.ii’i? must It rerim, a entirely to those 
smi nos t ji :» t are <h tugm-lK'd m the following 
dMjj.'trn bv cir.ie-. ..no the second half will 
r.'n-i. for* be C'uuiwd t" the squares that are 
ci i nrc»««l Tht so .iares reserved for the two 
n.dt-sMing.t will l^t- Men tc be symiftetncal and 

c inu!a.’\ 

Tlu- in r.t poial is that the ursrjhal fairing 
must eud in one of ti»* antral rows* and the 4 
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second half-string must begin in one of these I 
rows. This is nov ibvious, because they have, ] 
to link together to\ no the complete string, and ! 
every square on an Yrbside row is connected by j 
a knight’s move with similar squares oniy — I 
that is, circled or n " circled as the case may 
be. The half-stung' can, therefore, only be 
linked in the two central rows. 


337 — THE FOUR KANGAROOS. 



9 ■ 
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11 fi2.)i 13 (m\ is 

; v -- f j aAttA'I 

16 ,(17)1 18}0.2O 1 





Now, there are just eight di fierce t first half- 
strings, and consequently also eight second 
hall-strings We soa!! *.<*e that f hese combine 
to form twelve complete strings, which is the 
total number that exist and the coriect solution 
of our puzzle. 1 do not propose to ;ivp *11 the 
routes at length, but 1 will so lar indicate them 
that if the reader has dropped any he wih t.e 
able to discover which they are and work then* 
out for himself without any difficult* 1 , J he 
following numbers apply to those in the above 
diagram. 

The eight first half-strings arc : i tv* i> (2 
routes) ; 1 to 8 (1 route} ; 1 to 10 (3 routes} ; 
1 to 12 {t route) ; and 1 to r4 (1 route). The 
eight second half-string', are : 7 to ao (1 route) , 
9 to 20 (I route) ; n to 20 (3 rout 1*0 ; 1 j to 20 
(1 route) ; and 15 to 20 (2 mutes) Fveiv 
different way in which you can link one h ih- 
string to another gives a different solution 
These linkings wiP be found to be as follows * 
6 to 13 (2 cases) ; 10 to 13 (3 cases) ; 8 to 11 
(3 cases) ; 8 to 15 (2 cases) ; ”12 to 9 (1 case) ; 
and 14 to 7 (1 case) There are, tin ret* ire, 
twelve different linkings and twelve different 
answers to the puzzle The route gwrn in 
the illustration with th** grevh >uud will be 
found to consist 01 one of the tnree half-strings 
I to 10, linked t.‘ the half-string 13b* 20. It 
should be noted that ten of the solutions ar* 
produced bv five cbstinctive routes sunl th^ir 
reversals — mat is, if you indicate thi-*c fr.e 
routes by lines and then tarn the diagram*: 
upside down you will get the five ntliei mutes 
The remaining two solutions are symmetrical 
(these are the cases wnne t 2 to q and 14 to 7 
are the links), and consequently they do not 
prodiite*rw solutions by reversal. 


A fvuttv symmetrical solution, to this puzzle 
is shown in the diagram. Each of the four 
hang^ro »s makes his little excursion and re- 
turns to his comer, without ever entering a 
square tfca* has been visited by another kan- 
garoo atid without crossing the central line. 
It will at once occur to ih$ reader, as a possible 
improvement of the puzzle, to divide the board 
by a central vertical line and make the condi- 
tion that this also shall not be crossed. This 
vwmid mean that each kangaroo bad to confine 
hnri.vlf to a square 4 by 4, but it would be 
quite impossible, jls I shall explain in the next 
two puzzles. 

338. — TB F T > WD IN COMPARTMENTS. 

* Lvl 


l a'/'/ i < a <j ^ 


A EE 
aA}>> n| 

<lCn<F\ 

Vj ~Ap 

wash's jamu axedew u wawawkw 


In attempting to solve this problem it is first 
necessary to take the two distinctive compart- 
ments of twenty and twelve squares respec- 
tively and analyse them with a view to deter 
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mining where the necessary points of entry 
and exit lie. In the case of the larger com- 
partment it will be found that to complete a 
tour of it we must begin and end two of 
the outside squares on the long sides But 
though you may start at aw one of these ten 
squares, you pre restricted as to those .it which 
you can end/ eft- (which is the same thing) you 
■may end at vni>ichever of these you like pro- 
vided you begin your^our at certain particular 
squares. In the case of the smallei compart- 
ment you are compelled to begin and end at 
one of the six squares tying at the two narrow 
ends of the compartments, but similar restric- 
tions apply as in the other instance A very ; 
little thought will show that in fke case of the j 
two small compartments you must begin and j 
finish, at the ends thift lie together, and it th-i. j 
follows that the tours in the larger oompait- j 
ments must also start and end on the contigu- 
ous sides 1 j 

In the dlagi arc given of one of the possible « 
solutions it will be seen th<*t there ar* eigni ' 
places at which we *may start this pailicu!.*: ’ 
tour; but there Is only one route in **ach cas*. * 
because we jnusi complete the compartment 
m whiCh we find our^-If before passing into 
another.* In any solution we shall hnd that 
the squares distinguished by star* rouv be j 
entering or exit points, but the law of reversals j 
leaves us the option of making the other c mi- J 
nections either at the diam inds or ai t lie choirs. j 
In the solution worked out lua diamonds ore \ 
used, but other variations occur in which the 
circle squares are employed instead 1 think 
these remarks explain all the essential jxuuts 
in the puzzle, which is distinctly instructive 
and interesting 



It will be seen in the illustration how a chess- 
board may be divided into four parts, each of 
the same size and shape, so that a complete 


re-entrant knight*s tour mav be made on each 
portion. There is only on* possible route for 
each knight and its revets* j. 


$40. — THE CUBIC KNIGHTS TOUR. 



If the reader should cut out the above diagram, 
fold it in the form of a cube, and stick it together 
by the strips left for that purpc.se at the edges, 
ho would have an interesting little curiosity. 

Ci he can make *ne on a huger scale fi.i himself. 

| It will be found that if we imagine the cube to 
: have a complete chessboard on each of its sides, 

; \\‘* may start with the knight on any one of 
1 the 3^4 squares, and make a complete tour of 
j tiie cube, alwavs returning to the starting- 
| point. The method of passing from one side 
i 01 the cube to another is easily understood, 
l but, of corn sc, tne difficulty consisted in finding 
the proper points of entxy and exit on each 
boaid. the order in which the diftereut boards 
should be taker*, in getting arrangements 
that would comply with the required conditions. 

3 *i. — THE FOUR FROGS. 

The fewest possible moves, counting every 
move separately, die sixteen But tbe puzzle 
may b** solved- in seven pi a vs, as follows, if any 
number of successive moves by one frog count 
as a single play All the moves contained 
within a* bracket are a single play; the num- 
bers refer to the toadstools : (1 — 5), (3 — 7, 
7—1), — 4, 4—3, 3—7), (6 — 3, 2—8, 8 — 4, 
4—3), 6—2, 2—8), (1—5, 5— 6), (7— 1). 

This is the familiar old puzzleeby Guarini, 
propounded in 151-. ami 1 give it here in order 
to explain my “ buttons and string ” juethod 
of solving this class of moving-counuif problem. ( 
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Diagram A show's tl f. old way of piloting 
Guarini's puzzle, the point being tr, iu_iivf Ur 
white knights t he in* ■ places with the blarl 
one*,. In "The I'nu, 1 brogs” pres* nUtion ol 
the idea the p,_ — tbit ti t rec;» ns cr Iht a T t 

indicated tv hn-s, to obviate the net t>.sirv v t 
the reader’s umiivsland'Ag the nature of the 
knight’s move in vbr»s, ui.t it v. it A \ oro- 
be seen that the two pmcitma &r* identical. 
Ihe central ivjuaic can, of course, he ignored, 
since no knight can ever enter it. Nov, i-gard 
the toadsts oh as hut ton**. am. ti.e connecting 
lines as strings, as in H Then b\ 

disentangling t n^se strings wt t n i'‘r.-n»v p?e- 
seQt the diagiai i ir 'he hum &«. ,w)i m L>j«*ria*:i 
C, where the relationship be:w'*»n Tti" buttons 
is precisely the in. ii. Am so'ntmn i>n 

C will be «pplu at It to I>, ai.d to A I’lacc 
your white knights vUi i ami 3 and vour black 
knights on 6 ami ? to ihr C diagia in. and the 
simplicity of tbi s -lotion will he very evident. 
You have simp/ • b> n< >ve tfu Knight « round 
the cndc ir one os.*v:ion oi tlie orr.i; Pl«*v 
over the moves giv n. above, and you * sH hua 
that evr*ry Uttif dub* uity Las disapj < .*red 
In Diagram D I g."e apotnrr tar.uiiar puzzle 
that nrst appeared in « bo, k published n* 
Brussels m i?h v , Les IViiiu A ventures de 


° buttons and string ” method of simplification 
we can transform the diagram into E. Then 
the solution becomes obvinvs. “ Always move 
fi* the point that you last moved /row." This 
o not, o‘f course. ti.e only wav of placing the 
(punters, but P is the simplest solution to 
carry in the mind. 

Thtr" ?re sevtual puzzles in this book that 
the reader will find lend themselves readily to 
this method. 

34*.— THE MANDARIN’S PUZZLE. 

T fje rather perplexing point that the solver 
I has to decide Ur hiia^li in attacking this 
. pozsle is whether the sh^ed numbers (those 
that ait shown in thtis lignt places) are mere 
| dummies or not. Ninety-run* persons ouf of a 
I hundred might form the opinion that there can 
j be no advantage in moving any of them, but 
j if so thev would be wrong, 
j The veriest solution without moving any 
| shaded nv. niter is in thirty- two moves. But 
j the puzzle can be solved in "thirty moves. The 
j trick lies in moving the 6, or the 15, on the 
j second move and replacing it on the nineteenth 
j move. Here is the solution : 2 — 6 — 13 — 4 — 1 — 
21 — 4— 1 — 10— 2 — 21 — 10 — 2 — 3 — 22 — 16 — z 


Jerome Sharp . Place sewn ;*< uruerN on seven — 13 — 6 — 19 — 11 — 2 — 5 — 22 — 16—5 — 13 — 4 — 
of the eight point** in the following manner. io — 21. Thirty moves. 

You must always touch a point that is vacant 

with a counter, and then move i, ‘along a 343,— EXERCISE FOR PRISONERS. 

Straight line leading from that point to the next 

vacant point (in either dir*f tmn), where you There are eighty different arrangements of 
deposit the counter You proceed in Ihe same | the numbers in the form of a perfect knight’s 
way until »*] the countem are placed Re- i path, but only fortv of these can be reached 
member you always touch a vacant place and | without two men evei being m a cell at the same 
slide tj|c counter iron* it to the u«rt plane, ; time. Two is the greatest number of men that 
which mfSt*' be also vacant. Now. bv the ! can be given, a complete rest, and though the 
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knight's path can be arranged so as to leave 
either 7 and 13, 8 and 13, 5 and 7, or 5 and 13 
in their original positions, the following four 
arrangements, in which 7 and 13 are unmoved, 
are the only ones that can befrrfached under the 
moving conditions. It thrr<-‘k)re resolve*; itself 
into finding tlie.fewest possible moves that will 
lead up to one of these positions. This is cer- 
tainly no easyw.natter, and no rigid rules cau 
be laid down for arriv'eg at the correct answer. 
It is largely a matter for individual judgment, 
patient experiment, and a sharp eye for revolu- 
tions and position. • 


following diagram, in which It will be seen that 
each successive number is a ^night’s move from 
the preceding one,«and tl at five of the dogs 
(r, 5, 10, 15, and 20) nevyir leave their original 
kennels 


/K 

T 


i>Xv^ 

2,5,1*. 11 
13 : 8 _ L sl- • 


B 


|_S i> l 5 

l}0* 7 4, 

, 2X12,9 ‘ 




rs 


u s +V'i 5 j' :: 


This position may be arrived at in as few as 
forty-*'’* moves, as follow: : if*— -21, 16 — 22, 16— 
— 16, 12 — 17, i* — 22 t 12 — 21.7 — 72, 7 — 17, 
. 17—13, 11 — 17, 2—7, 2 — 12, 6 — ix, 8 — 7, 
■ t- -y -¥- — i — 13 — -8, 18--13, n — j?., 2 — 17, x8 — is, 

1 14k *7 i Ai I lb ~ 7 * 18—2, 13—?. ?■ -S 3—13 , 4—3* 4—8, 

* » *1 4 ' » 1 —4, 0—3, M-0. 14 - -4, r;— 14, 19~9> 3—14, 

I ‘ v "T" — 1 . *1 — 19 , 6 — 6— a 3. 6 — u, 17 — rx, 12 — 16, 

| p EJ “t O % j I 2 — 12, 7 — 17, n--i\, it' —78 — 46 moves. I 
i.J' - ' JJT ""'T mri. of course, not abb- to s,_v j* ,suiv< ty (hat a 

J i r*. c ' C. x * , I jojufion c moot hr discover, • ju moves, 

j i O f mJ t ; hut 1 belie vt it w 11 Me fou.id «: very hard task 

11— U i — . — L j ro reduce the number. 


As a matter of fact, the position C can be 
reacln o <n as f'*w as sixty-six moves r> the fols.’y- 
ing manner : 12, 11, 15, 12, n, 8, 4, 3, 2 , 6, 5, /, 6, 
5, 10, 15, 6, 4, 3, 2, s, 10,15. ft. 4, 3, 2, s 10, j < f C\ 
4, 13, 1 x* t 3, 2, r j, 10, 15, 6, 1, 8, 4, 9. £, j, 6, 4, y, 
ia, a, \ in, 15, 4, <„ 12, j, 3, i*. n, 3, M. 
n«66 moves. Though fins js the shortest 
that I knew of, and 1 d 1 not think n can be 
beaten, I cannot st.Be positively that there is 
not a shorter wav vet to be dtstv.ve.ed. The 
most tempting arran^m^nl iscetlamiy A ; but 
things are not what they seem, aud C is really 
the easiest to rtich. • 

If the bottom lei*. -hand corner cell might be 
left vacant, the following a solution in forty-five, 
moves by Mr. R. JJriclc : 15, n, io, 9, r3, 14, 
II, IO, 7, 8. 4, 3r 8, 6, o, 7, 12, 4, 6, y, 5, 13, 7, 5, 

13, 1, 2, 13, 5, 7. 1, *3, 8, 3r 6, 9, 12, 7, 11, 

14, 1, ii, 14, 1. But every’ man has moved. 

344. — THE KENNEL PUZZLE. 

Tke first point is to make a choice of the most 
promising knight’s string and then consider the 
question of reaching the airangentcnt in I'Ijp 
fewest moves, i am strougly of opinion that 
the best string is the one represented in the 


345 — THE TWO PAWNS. 

* all one p t wn A and .'he «dbe: B Now, owing 

I e that optional fust move, either pawn may 
make eithei 5 01 e moves in r i..'hirg the eighth 
square There nru therefore P'Ui cases to be 
considered : {1) A f moves r.nr D 6 move? ; (2 1 
A 6 move? and i> ^ moves ; Hi A? moves and B 
6 juovch ; it) A } moves sod B 5 moves. In 
case (1) th*Tv 12 moves, aud we m*y select 
any 6 of tlnw f r t. Then fore 7 x 8 > 0 x 10 X 

I I x 1 2 divided In 1 x 2 x 3 \ 4 *< 5 y 0 gj v*es us 
the number uf vaiiabons for tbi.* case - that is, 
7,24. Shmilaily fm rase (a), 6 selections out 
of 11 will be 4t>2 : in case (si), s selections of 
11 will also be 402 ; and in ra-r ^), 5 selections 
out of ro will be 252. Add ih*se tour numbers 
together ami gn 2,100, which is the correct 
numbei of d'ffercnt r ays b» which the pawns 
may ad' ^nre undei ihe conditions. (Sec No. 
270, on p. 204.) 

346. — SFTTIN G THE BOARD. 

The White pawns may be arranged in 40,320 
ways, the Whit<» .* oks in 2 ways,4he bishops 
in 2 way®, and th** knights in 2 ways. Multiply 
th«*se numbers together, and we find tlmt the 

White pieces may be placed in 3a 2, Jotf different 
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ways. The Black pieces may, of course, be 
placed in the same ^ur j t*-r of ways. Therefore 
the men may be set up rn 332,560 x 322,560 = 
104,044,953,600 wayt. But the point that 
nearly everybody ove i uks is that the board 
may be placed in two different ways for every 
arrangement. Therefore the answer is doubled, 
and is 206,089,907,200 different ways. 

347— COUNTING THE RECTANGLES 

There are 1,296 different rectangles in all, 204 
of which are squares, counting the square board 
itself as one, and 1,092 rectangles that are not 
squares. The general formula is that a board of tj 3 

squares contains rectangles, of which 

2 — — ^ squares and 

6 

3 * 4 -f 2 w 3 - 3 ft 3 - 2 n 

12 j 

are rectangles that an not squares, jt j*. j 
curious and interesting that the total nunitrer j 
of rectangles i9 always the square of the tri- j 
angular number whose side is ». ! 

348.— THE ROOKERY. 

The answer involves the little point that in the 
final position the numbered rooks must be in 
numerical order in the direction contrary In that 
in which they appeal in the original diagram, 
otherwise it cannot be solved. Plav the rooks 
in the following order of their numbers As 
there is never more than one souarr to which 
a rook can move (except on the final move), the , 
notation is obvious — 5, 6, 7, 5, 6, 4, 3, 6, 4, 7, 5, 4 • ■ 
7, 3, 6. 7, 3. 5 , 4> 3. L 8, 3, 4, 5, 6, 7, j 8, 2, 1, 1 
and rook takes bishop, checkmate. These .-re | 
the fewest possible moves — thirty-two. The I 

Black king’s moves are all forced, and need not j 
be given. j 

349— STALEMATE. 



Working' independently, the same position was 

arrived afebf Messrs. S. Loyd, E. N. Franken- 


stein, W, H. Thompson, and myself. So the 
following may be accepted as the best solution 
possible to this curious problem : — 


White. 

v Mi I 

3. Q— -KKt 3 

4. Kt — Q 2 
5* P-R 4 

6. P— R 3 

7. R— R 3 

8. Q- K 2 


9. R — KKt 3 

10. P— OB 4 

11. P— B 3 
xa. P—G 5 


а. Q-R 5 

3. 1>— Kt 5 ch 
4- {V“QR 4 
5. I *-Q 3 

б. B— K 3 


7. P — KB 4 

8. P— B 4 . 

• 9. B— Kt 6 

10. P— B 5 

11. P — K 5 

12. P-K6 


And White is stalemated. * 


We give a diagram of the curious position 
arrived at. It wiJJ be seen that not one of 
White’s pieces may be moved. 

350— THE FORSAKUN KING. 


Play as follows 


White. 

1. P to K 4th 1. 

2. Q to Kt 4th 2. 

3. Q to Kt 7th 3. 

4. B to Kt 5 th 4. 

5. Mate in two mover 

H 3, 

4. P to Q 4th 4, 

Mate in two moves 

la) If 2, 

3 \l to Q 7th 3, 

4 P to Q Kt 3rd 4, 

5. Mate in two moves 

If 3» 

4. P to Q 4 th 4* 

5. •'Mare in two moves 


Blade. . . 

Anv move 

Any move except on 
KB file (a) 

K moves to royal row 
Afiv move 

K other than to royal 
Any move [row 

Anv move on KB file 
K moves to royal row 
Any move 

K other than to royal 
Any move [row 


Of course, by “ royal row ” is meant the 
row on which the king originally* stands at the 
beginning of a game. Tbnugn, if Black plays 
badly, he may, in certain positions, be mated 
in fewer moves, tbe above provides for every 
variation he can p'ossibJy bring about. 


351.— THE CRUSADER. 


While. 

1. Kt to QB 3rd 

2. Kt takes QP 

3. Kt takes KP 

4. Kt takes B 

5. Kt takes P 

6. Kt takes Kt 

7. Kt takes Q 

8. Kt takes BP 

9. Kt takes P 
10. Kt takes P 
11. , Kt takes B 

12. Kt takes R 

13. Kt takes P (ch) 


Black. 

1. P to Q 4th 

2. Kt to QB 3rd 

3. P to KKt 4th 

4. Kt to KB 3rd 

5. Kt to K 5th 

6. Ki to B 6th 

7. R to K Kt sq 

8. R to KKt 3rd 

9. R to K 3rd 

10. Kt to Kt 8th 

11. R to R 6th 

12. P to Kt 4th 

13. K to B and 
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White. Blfcdc. 

14. Kt takes P 14. K to Kt 3rd 

13. Kt takes Ft 15 K to R *th 

16. Kt takes Kt 16. K to R 5th 

White now plates iD fhtee moves. 

17 - P to Q 4th 17 K to R 4th 

18. Q to Q .yd 18. K moves 

19. Q to KR 3rd 

(mate) • It 17, K to Kt 5th 

18. P to K’ 4th (dis. 4 1 ft, K moves 

ch) 

19. P ,to KKt 3rd 

(mate) • 

The position after thr six+^nth mov% with the 
mate in three moves, was first given by S. Loyd 
in Chess Nuts. % 


352. — IMMOVABLE PAWNS. 


1 . 

Kt 

to KB 3 

9- 

Kt t 

- R 4 

2. 

Kt 

to Ks 

: 1 

to 

Kt 1 

►*. Kt 6 

3* 

Kt 

to Kt 

6 

11 . 

Sir * 

,d os R 

4* 

Kt 

take* 

R • 

12. 

K< • 

’•* lit 6 

5- 

Kt 

to rili 

,6 

13. 

Kt 

• *».*•*> B 

6. 

Kt 

takes 

B 

U* 

Kt i 

:»* Q 6 

7* 

.K 1 

tafte-. 1 

it 

15- 

Q t« 

* K sq 

8.. 

Kt 

to Oil 

3 

l a 

Kt 

takes Q 


17. K takes Ivi, and the position is reached. 

Black plavs precisely th** same moves as 
White, and tbcr*“.>re we give mu set 01 drives 
only. The above, seventeen moves aie the 
newest possible. » 

353-— THIRTY SIX MATES. 

Place the rem .lining: j.vm White pieces thus * 
K at KB 4th, V QKt nth, R at p Ml t? R s*t 
KXt 7U1, B at O -In. b at KR 8th, Kt at pH 
5th, and Kt at pH 5th. The following mates 
can then be given : — 

By discovery from Q . 8 

By discovery fioin K at p Ofh . 13 * 

By discovery from B it K o.b . n 
Given bv # Kt at R 3th .... a 

Given by pawns 2 

Total 36 

Is it possible to constru'd a position in which j 
more than thirty-six d: fluent mat*? on Tv 1 
move can b«» given ? So as I know, nobody ! 
has yet beaten niv arrangement. 

354. — AN AMAZING DILEMMA. 

Mr. Black left his king 00 bis queen’s knight’s 
7th, and no matter what pi-ce Whitt chooses, 
for bis pawn. Black cannot be checkmated. 
As we said, the lKack king takes n<> notice of 
checks and never move- White may queen ' 
liis pawn, capture the Mark rook, and bring] 
his three pieces up to iht* attack, but mate is I 
quite impossible. The Black king cannot be 
left on any other square without a checkmate 
being possible. , 

The late Sam Loyd first pointed out the 
peculiarity on which this puzzle is based. 


355. — CHECKMATE 1 

f 

Remove the White pawn lrom B 6th to K 4th 
and place a Black* pawn^ on Black’s KB 2nd. 
Now, \\ hite plays F to Yd 5th. check, and Black 
must plav I' to B 4th. Then W'hite plays P, 
take* V en passant , checkmate. This was 
therefore White’s last move, and leaves the 
position given. It is the oniv possible solution. 


356 — QUEER CHESS. 



3 f v ohr’e 1 be pieces as follows (where only 
a p >r t :/ d Ke board given, to save space), 
the Black king is m check, with no possible 
move open to him The reader will now see 
why 1 avoided the term “ checkmate," apart 
from !he fact there is no While king. The 
position js impossible in the game of chess, 
because Black ould not be given check by 
bo r h OKiks at the same time, nor could he have 
:ao\ed into check on liis last move. 

I believe the position was first published by 
the late S L . vd. 

357 —ANCIENT CHINESE PUZZLE. 
Plav as follows : — 

1. R -Q 6 

2. K — R 7 

3. R (R 6) — B 6 (mate). 

Black’s moves are forced, so need not be given. 

• 358.— THE SIX PAWNS, 

Tint gem i hl formula for six pawns on all squares 
great* r th in 2 s k this : Six time* the square of the 
numb' 1 ' of combinations of n Things taken three 
at a time, where n reprints the number of 
sciiiar**s * >n i he side of the board Of course, where 
*» is even the unoccupied squares in the rows and 
columns will be e # ven, and where n is odd the 
number of squares will be odd. Here n is 8, 
so the answer is 18,816 difteient ways. This 
is ** The Dyer’s Purrle ” ( Canterbury Pussies , 
No. 2 7) in another fonm, I repeat it here in 
ord»» to explain a method of solving thtt will 
be readilv giasped by the novice. First of all, 
it is evident that if we put a pawn on any line, 
we must put .1 sec md one in that line in order 
that i he 'remainder may be even in number. 
W*» cau»ot put four or six m any row without 
urn Fing it impossible to get an eveu number 
in ah the columns interfered with. We have, 
thereto.**, to put two pawns in each of three 
rows arm in each of three columns. Now, 
there are just six schemes or arrangements 
that fulhi these conditions, and these are shown 
in Ihagrain* A to F, inclusive, on •eit £age. 

• 
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I will just remark in passing that A and B 
are the only distinctm \rrangements, because, 
if you give A a quartet -Urn, f/ou gr*t F; and if 
you give B three quarter turns in the direction 
that a clock hand mov«s t ju will get successively 
C, D, and E. No mattia how you may place j 



your six pawns, if you have complied with the 
conditions of the puzzle they will fall under 
one of these arrangements. Of course it will 
be understood that mere expansions do not 
destroy the essential character of the arrange- » 
ments. Thus G is only an expar.M m of form | 
A. The solution therefore ronsitf* in finding 
the number of these expansions. Supposing 
we confine our operations to the hist three 
rows, as in G, then with the pairs a and b placed 
in the first and second columns Ihe parr c may ; 
bo disposed in any one of the remaining six I 
columns, and so give six solutions. Now slide | 
pair b into the third column, and there are five j 
possible positions for c. Slide b into the fourth I 
column, and c may produce four n*»w solutions, j 
And so on, until (still leaving a in tli» hr«t ' 
column) you have b in the seventh column, j 
and there is only one place for c — in the right ft | 
column. Then you inav put a in the second i 
column, b in the third, and c in the fourth, and j 
start sliding c and b as before for another senes j 
of solutions. • j 

We find thus that, by using form A alone ■ 
and confining our operation? to Ihe throe top 
rows, we pet as many answers th~re are 
combinations of 8 things taken 3 at a time. 

This is 8x?x6 = 56. And it will at once strike 
1x2x3 

the reader that if there are 56 different ways of 
selecting the columns, there must be for each 
of these ways just 56 ways of select mg the rows, 
for we may simultaneously work that “ .diduig '* 
process downward* to the very bottom in ex- 
actly t^e same way as we have worked f-om 
left to right. Therefore the total number of 
ways in which form A may be applied is 56 x 
56*3,136. But there are, as wf have seep., 
six arrangements, and we have only dealt with 
one of these, A. We must, therefore, multiply 
this result by 6, which gives us 3,136x0— 

1 8,8 1 6, which is the total number ol ways, as 
wc have already stated. 

« 

359. — COUNTER SOLITAIRE. 

Play a& follows : 3 — 11, 9 — 10, 1 — a, 7 — 15, 
8 — 16, 8—^, 5 — I*. x — 4, 8 — 5, 6—14, 3 — 8, 


6 — 3, 6—12, 1 — 6, 1 — 9, and all the counters 
will have been removed, with the exception of 
No. 1, as required by the conditions. 


360. — CHES&lf OA RD SOLITAIRE. 

Play as follows : V — 15, 8 — 16, $ 8— 7, 2 — 10, 
1—9, 1—2, 5— 13, 3—4. 6—3, ir — 7, 14—8, 
6 — 12, 5 — 6, 31—23, 32-* -24, 32—31, 

26 — 18, 25 — 17, 25—26, & — 32, 14- — 22, 29 — 
2i, 14 — 29, 27 — ?8, 30—27, 25 — 14, 30 — 20, 
25—30, 25 — 5. The two counters left on the 
board are 25 and 19 — ^*otb belonging fo the 
same gioup, as stipulated— and 19 has never 
been moved from its original place. 

1 do not thifik any solution i9 possible in 
which only one count ei is left on the board. 


361.— THE MONSTROSITY. 


Whi«. 

Black. 

1. P to KB 4 * 

P to OB 3 

2. K to B 2 

Q to K 4 

3. K to K 3 

* K to 0 sq 

4. P r« B 5 

K P- B 2 

O to K sq 

K to Ki " 

6. Q to Kt 3 

Kt t . ')R s • 

7. 0 to Kt fi 

P to KJt 4 • 

8. Kt to KB 3 

R to K 

9. K* 1 ' K 5 

R to Kr 3 

10. Q takes B 

P to Kt o, lL 

11. P t<ik»*s R 

y p- Kt 4 

12. R to R 4 

P fo It 3 

13. E to 0 4 

P tjWKf 

14. P to {>Kt 4 

P ta'n U. ch 

15. K to B 4 

P to k 

16 O to K £ 

P r-, K f. 

17 Kt to B 3, ch 

P t.d.oci Kt 

z8. B to K 3 

P to R 7 

19, R to Kt sq 

P U U a (Q) 

20 R to Kt 2 

P ta';^ R 

2S. K t« » Kt 5 

O tr KKt 8 

22. Q to R 5 

K to R *; 

23. P to Kt 5 

R to R sq 

24. P to Kt 6 

K to B 2 

25. P takes K 

* P t. Kt 8 (B) 

2b. P to B S (R) 

Q to B 2 

27. B to Q 6 

Kt to Kt ?! 

28 K to Kt 6 

K to R 6 

29, R to R 8 

K tr, Kt 7 

30. P to R 4 

0 (Kt v } to Kt 3 

31, P to R 5 

K to H rf 

32. P Q 

K to Q 8 

33. P tak*s Q 

K to K i 

34. K to B 7 

Kt to KR 3, ch 

35. K to K 8 

B to R 7 

36. P to B 6 

B to Kt sq 

37. P to B 7 

K takes B 

38. P to H 6 (B) 

Kt to Q 4 

39. B to Kt 8 

Kt to B 3, ch 

40. K to Q 8 

Kt to K sq 

41. P takes Kt (R) 

Kt to B 2, ch 

42. K In B 7 

Kt to Q sq 

43. Q to B 7, ch 

K to Kt 6 


And the position is t cached. 


The order of the moves is immaterial, and 
this order may be greatly varied. But, al 
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though many attempts have been made, nobody 
has succeeded in reducing the number oi my 
moves. 


362.— THE VVASSAJLi BOWL. 

The division of the twelve jjjnts of ale can be 
made in eleven manipulations, as below. The 
six columns show ai a glance th^ quantity of 
ale in the baffol, the five-pint jug, me three- 
pint jug, and the traAps X, Y, and Z respec- 
tively after each manipulation. 



And each man has received h :t ; four pints of ale. 


363.— THE DOCTOR’S QUERY. 

The mixture of spirits of wine and weter is in 
the proportion of ^ to 1, 711st as in ttn other 
bottle it was in tht pre-portion of 1 to 40. 


364.- THE BAEh-'i PUZZLE. 


1 1 \ V 
\\ 
\; 







\V 






This method applies to all symmetrically con- 
structed vessels. 9 

355.— NEW MEASURING PUZZLE. 

The following solution in eleven manipulations 
shows tiit con ten is of «-very vessel at the start 
and after everj* mauipuLnon : — 


lo-quart. 10-qnart. 5-quart. 4-quart. 


10 


XO 


0 


0 

5 


IO 


5 


O 

3 


IO 


X 


4 

9 


IO 


1 


O 

9 


6 


1 


4 

9 


7 


0 


4 

9 


7 


4 


0 

9 


3 


4 


4 

9 


3 


5 


3 

9 


8 


0 


3 

4 


8 


5 


3 

4 


ro 


3 


3 


I 366. — THE HONEST DAIRYMAN. 

j Whatever the respective quantities of inilk 
I and water, the rt Ltive proportion sent to 
| L union would always be three parts of water 
| to one of milk But there are one or two 
jp- lints to be QO'trved Th*-*re must originally 
bt more water than milk, or there will be no 
j water m A To double in the second transaction. 

And the water must not he more than three 
[trues the quantity of mill., or there will not 
be eis -ugh liquid in B to chert the second trans- 
action I he Third transaction has no effect 
on A, as the r'k-bx- prop. n re .ns in it must be 
the ‘.Arne as alter the ?**cond transaction. It 
was imicducvd *. prevent a quibble if the 
quantity of milk ami w<»ter were originally the 
Ku.iii: ; for though double “ nothing ” would 
bt " nothing/ 1 yet the third transaction in 
suth a case could Dot take place. 

3*7.— WINK AND WATER. 

*■} he wine m small glass w?s one-sixth of the 
i-’tal li.puT, ami the wine in large glass two- 
i-iTPns of total Add tbe*e together, and we 
* u u th i* the wine was seven-eighteenths of 
! T al hind, and therefore the water eleven- 
‘igbte'uitbs. * 

3M.—THL KEG OF WINE. 


All that R nec'^ary is to tilt the barrel as in 
Fig. 1, and if the e ij.e of the surface ot the water 
exactly touches tin lip a at the same tune th.-t 
t touche the edge of the bottom b, it will be 
just half full. To be mote exact, if the bottom 
is. an inch or so trout the ground, then we e,.n 
allow for that, and the thickness of the bottom, 
at the top If shu 1 be surface ol the water 
reached :he lip a it hud riser; to the point c m 
Fig. 2, then it would be more than half full. If, 
as in Fig 3, some portion of the bottom w,ere 
visible and the level of the water fell to the 
point d, then it would be less than halt lull. 


The capacity of the fug must have been ^ little 
less than thre' gallons, fo be more exact, it 
was 2 93 gaik T)*. 

M', —MIXING THE TEA. 

Tvtt:fe are. three ways <'f mixing the teas. 
'1 along tliem in the order of quality, 2s. 6d. t 
2s 3d,, x>i od., mix it ibs., i IV* , 3 lbs. ; or 14 lbs., 
4 lbs , 2 ^>s, ; or 1 2 lbs,, 7 lbs., 1 lb. In every 
c iSe the twenty pounds mixture stu^ild be worth 
as. 4 id per pound ; but tie* last case requires the 
smallest quantitv of the best tea, therefore it 
is the correct auuw*i. • • • 

t 
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370.— A PACKING PUZZLE 

On the side of the box, 14 by 22 ft, we can 
arrange 13 row9 containing alternately 7 and 
6 balls, or 85 in all. *\bove this we can place 
another layer consisting of 12 rows of 7 and 6 
alternately, or a total of 78 In the length of 
24 inches 13 such layers may be packed, 
the alternate layers containing 85 and 78 balls 
Thus 8 times 85 added to 7 times 78 gives us 
1,226 for the full contents of the box. 

37x. — GOLD PACKING IN RUSSIA. 

The box should be 100 inches by 100 inches by 
11 inches deep, internal dimensions We can 
lay flat at the bottom a row m eight 
lengthways, cud to end, which will jusl fill one 
side, and nine of these rows will dispose >i 
seventy-two slabs (all on the bottom), with a 
space left over on the bottom rneasniing too 
inches by 1 inch by 1 inch Now make eleven 
depths of such seventy-two slabs, and we have 
packed 792, and have & space 100 im ins bs x 
inch by 11 inches deep In this we in 4 y exactly 
pack the remaining eight slabs on edge, end to 
end. 


372.— THE BARRELS OF HONEY. 

The only way in which the barrels could be 
equally divided among the three b**oth#*rs, so 
that each should receive his ^ barrels of honey 
and his 7 barrels, is as follows : — 


Full. 

A ... 3 

B . . . 2 

0 ... 2 


Half-fail Empty, 

I 3 

3 * 

3 * 


There is one other way in which the division 
could be made, were it not for the objection 
that all the brothers, made to taking more tl^an 
four barrels of the same description. Except 
for this difficulty, they might have given B his 
quantity in exactly the same way as \ above, 
and then have hft C one fail barrel, five haif- 
full barrels, and one empty barrel. It will 
thus be seen that in any case two brothers 
would have to receive their allowance in the 
same way. 


374.—CROSSING THE RIVER 
AXE. 



! G, J, and T stand foi Giles, Jasper, and 
j Timothy : and 8, 5, 3, for £8 00, <,soo, and £300 
lespretivflv The tw<* side columns represent 
th* left bank and the right bank, and the middle 
Column the river Thirteen crossings are neces- 
sary, and each line shows the position when 
the boat is in mid-stream during a crossing, 
the point of the bracket indicating the direc- 
tion. 

,Il will be found that not only is no person left 
alone on the land or in the boat with more than 
his share of the spoil, but that also no two 
! persons art left with more then their joint 
j shares, though this last point was not insisted 
upon in the conditions. 

375. — FIVE JEALOUS HUSBANDS. 


373. — CROSSING THE STREAM. 

First, the two sons cross, and one returns. 
Then # the man crosses and the other son returns. 
Then both sons cross and one returns. Then 
the lady crosses and the other son returns 
Then the two sons cross and one jtf them returns 
for the dog Eleven crossings in all 

It would appear that no geneial rule can be 
given for solving these river -crossing’ puzzles 
A, formula can be found tor a p<*iticular case 
(say on No 373 or 376) that would apply to any 
number of individuals under the lestnrted con- 
ditions; but# ; t is not of much use, for some little 
added stipulation will entneiy upset it. As in 
the casf of the measuring puzzles, we generally 
have to *®jn on individual ingenuity. 


It is obvious that there must be an odd number 
of crosbings, and that if the hve husbands had 
not been jealous of one another the party might 
have all got over in nine crossings. But no 
wife was to be in the company of a man or men 
unless her husband was present. This entails 
two more crossings, eleven in all. 

The foliowring shows bow it might have been 
done. The capita) letters stand for the hus- 
bands, and the small letters for their respective 
wives The position of affairs is shown at the 
start, and alter each crossing between the left 
bank and the right, and the boat is represented 
by the asterisk So you can see at a glance that 
a, h, and c went over at the first crossing, that 
b and c returned at the second crossing, and 
so on. 
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ABCDE 

abode • 

X. 

ABCDE 

de 

2. 

ABCDE 

bede • 

3 

ABCDE 

» e 

4 * 

ABCDE 

de • 

5 . 

DF. 

de 

6. 

CDE 

ede • 

7 . 

% 

ede 

8. 


bede^ 

9 - 


e 

10. 

11. 

a 

be e • 

• 



There is a little subtlety concealed in the 
words *' show the quickest way ’ 

Everybody correctly assumes that, as we are 
told nothing of the rowing capabilities of the 
party, we must fake it that they all row equally 
well. But it is obvious thjt two such persons 
should row more quickly than one. 

Therefore in the second and third crossings 
two ot the ladies should take back the boat tc 
fetch d, not on^of them only. This does not 
affect the mynbei of landings, so no time is lost 
on that account. A similar opportunity occurs 
in crossftigs io and n, where the party again 
had the option of sending over two ladies or 
one only. 

To those who think they have solved the 
puzzle in nine erasings I would say that in 
every case they will find that they are wrong. 
No such jealous husband would, in the circum- 
stances, send his wife over to the other bank 
to a man or men, even if she assured him that 
she was coming back next time in the boat. If 
readers will have this fact in mind, they will at 
once discover their errors. 


376. — THE FOUR ELOPEMENTS. 

If there had been only three couples, the island 
might have been dispensed with, but with fbur 
or more couples it is absolutely necessary in 
order to cross under the conditions laid down. 
It can be done in seventeen passage* fo»rn land 
to land (though French mathematicians have 
declared in their books that in such circum- 
stances twenty-four are needed), and it cannot 
be done in fewer. I will give one way. A, B, 
C, and D are the young men, and a, b, c, and <1 
are the girls to whom they are respectively en- 



portant, and in the solution I have given (where 
the girls do 8-13U1? of the rowing and A and D 
need not row at all) theie are only si? teen 
gettings-in and sixteen gettings out. A man 
and a girl aie. never in the boat together, and 
no man ever lands on the island. There are 
other methods that require several more ex- 
changes of places. 

377 —STEALING THE CASTLE 
TREASURE. 

Hf.kh is the best answer, in eleven manipula' 
tions : — 

Treasure down. 

Boy down — treasure up. 

Youth down — boy up. 

Treasure down. 

Man down— youth and treasure up. 

Treasure down 

• Boy down — tieasure up. 

Treasure down. 

Youth down — boy up. 

Boy down — treasure up. 

Treasure down. 

378. — DOMINOES IN PROGRESSION. 

There are twenty-three different ways. You 
may start with any domino, except the 4 — 4 
and those that bear a 5 or 6, though only cer- 


gaged. The three columns show the positions 
of the different individuals on the lawn, the 
island, and the opposite shore before starting 
and after each passage, while the asterisk indi- 
cates the position of the boat on every occasion. 

Having found the fewest possible passages, 
we should con side, two other points in deciding 
on the “ quickest method ” : Which persons 
Were the most expert in handling the oars, and 
which method entails the fewest possible delays 
in getting in and out of the boat ? We have 
no data upon which to decide the first point, 
though it is probable that, as the boat belonged 
to the girls* household, they would be capable 
oars women. The other point, however, is im- 


tain initial dominoes may be played either way 
round. If you aie given the common differ- 
ence and the first domino is played, yofc have 
no option as to the other dominoes. Therefore 
all I need do is to give the initial domino for all 
the twenty-tffcee ways, and state the common 
difference. This 1 will do as follows : — 

Witn *a common difference of 1, the first 
domino may be either of these : o — o. o — 1, 
1 — o, 0 — 2, 1 — 1, 2 — o, o — 3, 1 — 2, 2 — 1, 3 — °» 
0—4, 3 , 2—2, 3 — 1 , 1— 4 , 2—3, 3 — 2, 2—4, 
3 — 3, 3—4. With a difference of 2, the first 
domino may be o — o, o — 2, or o— Take the 
last case of all as an example. Having played 
the o — 1, and the difference beiiflg are 
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compel) ed to continue with i — 2, 2 — 3, 3 — 4 , 
4 — 5, 5 — 6. There ...*e three dominoes that 
can never be used at ah. These ar* o — 5, o — 6, 
and 1 — 6. If we used a box of dominoes ex- 
tending to 9 — 9, thcreVvjuld be forty different 
ways. 

379. — THE FIVE DOMINOES. 

There are just ten diflereut ways of arranging 
the dominoes. Here is one of them : — 

(2—o) (o— o) (o— 1) (1— 4) (4— uh 
I will leave my readers to find the remaining 
nine for themselves 


380.— THE DOMINO FRAME PUZZLE. 
*•* 32 * «••!*»***« * 1 


non 


THE 

DOfV'iKiO FRAME 
PUZZLE 
{SOLUTION 


different arrangements with the four oomers 
always summing to 17, and we soon discover 
the following solution : — 


ED 

r~ 

<■ 

^ 

O 

• ! ‘ 

#>♦*<► 

» 

% 

• 

9 

• 

# 

1 

m 

yQ 

. 4 ^ A 

%♦ 

io * 

* 

4 

| O O 

1 O & 

L . — — 

tyr 

O +%t> 4 f> 

'<*0 • «c> 


1 t 

1- «| 

i;v 


lr . a [ ■ . , " *'* • «*!*'» < 

* 1 a * '• 3 t. * O «! » r ‘ 1 * » . 


The illustration is c* M-iupc.n I: wdl b* k 1* line 
that all four sude<- of The fra~*5" add up 44 i he 
sum of the pips on , '} the Cir.rmi*» is ami 
if we wish f.i mai..* ihv sices Miiatr ^4, we rw: 
take care that the four conm'* *am *:> 8, iw- 
cause these comers are count'd tv:*-*, +l i 
added to S will equ.d /, 1 which is i.eor*. 

sary. There are many dim-ivut ", ''rations 
Even in the example given certain interchanges 
are possible to produce different arrangement*. 
For example, on the left-hand side t*n strmg 
of dominoes from 2 — * dowr^ to 3 — *- nn.v b* 
reversed, or from 2 — -6 tr 3 — 2, 01 h«, n 5---0 
to 5 — 3. Also, on the right-hand siv v* ** -,r,av 
reverse from 4 — 3 to 7 — 4. Ti*'*se rh*.' ges 
will not affect the correctness of the* solution. 

9 . 

381.— THE CARD FRAME VVX^.Al. 

The sura of all the pips on the tin ranis i? if. 
Suppose we are tiymg to get 14 pips on every 
side. Then 4 time- 14 is 56- Rut eac*. of the 
four corner card"* i.» added m twice, so *hat -is 
deducted from .*>6, or i, iuusi represent the ‘*■1111 
of the four cornel cards. This is chprjj no 
possible ; therefore 14 is also impossible. Hut 
suppose we came to Irving 18. Then a tunes 
iP is 72. and if we deduct 5 s wc «** r 17 as th" 
sum of ifc: he i.e-.d inn o«iy uy 


The final trials are very limited in number, 
and must with a httSe judgment either bring 
e* i.j h coiiert ^.'buion or satisfy us that a 
SobiTion u. i:..possil,f under* the conditions we 
ate a-o*: .ptisig '1 1 e rwy ''enfr* 1 cards on the 
upright bides can, of cours» a!w,i\* b< in t* r- 
rE.uged. but I do not c;Ji these different solu- 
If \mi it lit c; in a mirror you get 
wiith*: in ingunmt, which also is not coti- 
Mdeied iiric-itjijt I** the answer given, how- 
<”<r, nt "uv exchange the 5 with, the fi and 
the 4 w.t.'i t:ie 1. This is a different solution. 
Tin re are two solutions with 18, four with 19, 
f v e with 20, and two with 24— ten arrange- 
n-nts 111 all. Readers may like to find all 
these for themselves. 


382.-- THE CROSS OF CARDS. 

j Tiiekv aie. eighteen fundamental arrangements, 
‘ .is follows, when 1 only give :be numbers io 
the hon;.>/ .ril b«t", since the remainder must 
natur.d*) bill mto tLeii places 


S 6 1 7 A 

35168 

34178 

25178 

253^ 

15378 

24378 

14178 

2 3 5 7 8 


2 4 5 6 8 

3 4 5 6 7 

14768 
2 3 7 6 8 
24758 
3 4 9 5 6 

2 4 9 5 7 

14967 

25067 


It will be noticed that there must always be 
an odd number in the centie, that there are 
four, ways each ot adding up 23, 25, and 27, but 
only three ways each of summing to 24 and 

j 2t< 
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383.—THB "T" CARD PUZZLE. 

If we remove the ace, the remaining cards may 
be divided into two groups (each adding up 
alike) in four ways ; if we if*move 3, there are 
three ways ; if 5, There are four ways ; if 7, 
there are tliree ways ; ancfc if we remove q, 
there are four. 'flays of making two equal groups. 
There are rhu%eightecn different ways of group- 
ing, and if ‘we take aiw one of these and keep 
the odd card (that I *nave called “ removed ”) 
at the head of the column, then one set of 
numbeft can be varied in order in twenty -four 
ways in the column ancf the other four twenty- 
four ways in the horizontal, or together they may 
be varied in 24 v 24=3-576 ways. And as there 
are eighteen such cases, we multiply this num- 
ber by i8-and get mi, 36s, the correct number 
of ways of placing the cards. As this number 
includes the reflections, we must divide by 2, 
but we have also to remember that every hori- 
zontal row can change places with a vertical 
row, necessitating our multiplying by 2 ; so 
one operation cancels the. other. 

• 

. 384# — CARD TRIANGLES. 

The foll<*wing arrangements of the cards show 
(1) the smalh'.st possible sum, 17 ; and (2) the 
largest possible, 23. 

1 # 7 

9 6 # 4 * 

4 S 36 

3 7 3 2 9 5i8 

It will be seen that the two cards in the middle 
of 'any side may always be intei changed without 
affecting the conditions. Th»e> there are eight 
ways of presenting every fundamental arrange- 
ment. The number of fundamentals is eighteen, 
as follows : two summing to 17, four summing 
to 1 y, six summing to 20, four summing to 
and two summing to 23. These eighteen funda- 
mentals, muili plied by eight (for the reason 
Mated above), «give 144 as the total number of 
different ways of placing the cards. 

385.— "STRAND” PATIENCE. 

The reader may find a solution quite easy in 
a little over 200 moves, but, surprising as it 
may at first appear, not more than 62 moves 
are required. Here .is th'e play : By “ 4 C up ” 
I mean a transfer of the 4 of clubs with all the 
cards that rest o u it. 1 D on space, 2 S on 
space, 3 D on space, 2 S on 3 D, 1 H on 2 S, 2 C 
on space, 1 D on 2 C, 4 S on space, 3 H on 4 S 
{9 moves so far), 2 S up on 3 H (3 moves), 5 H 
and 5 D exchanged, and 4 C on 5 D (6 moves), 
3.D on 4 C (i), 6 S (with 5 H) on space (3), 
4 C up on 5 H (3). 2 C up on 3 D (3), 7 D on space 
(1), 6 C up on 7 D 13), 8 S on space (1), 7 H on 
6 S (1), 8 C on 9 D (i), 7 H on 8 C (1), 8 S on 
9 H fi), 7 H on 8 S (1), 7 D up on 8 C (5), 4 C up 
on 5 D (9), 6 S up on 7 H (3), 4 S up cm 5 H (7) = 
62 moves in all. This is my record; perhaps 
the reader can beat it. 


386.— A TRICK WITH DICE, 

All you have to c^o is to deduct 250 from the 
result given, and the three figures in the answer 
will be the three points /.brown with the dice. 
Thus, in rbe throw we ^ve, the number given 
would be 386 ; and when we deduct 250 we get 
136, from which we know that the thiows were 
i, 3, and f> 

The process merely consists in giving iooa-f 
loHt- 2v>, where a, b , and c represent the 
three thiows. The result is obvious. 


387, — THE VILLAGE CRICKET 
MATCH. 



The diagram No. 1 will show that as neither 
Mr Poddc: nor Mr. Dunikms can ever have 
;>**cc wit bin the nease opposite to that from 
wjLm}, iu -.farted, Mi. Dumkixis would score 
nothing by his performance. Diagram No. 2 
■wi^, tmwi v'i, make it clear that since Mr. 
i.uiley ai-d Mr. Struggles have, notwithstanding 
i heir energetic bui careless movements, con- 
s rived to change places, the manoeuvre must 
increase Mr. Struggles’s total by one run. 


388. — SLOW CRICKET. 


The captain must* have been 
scored 21. Thus : — 

“ not out ” and 

2 men (each lbw) . . . 

. . . 19 

* men (each caught) . 

. . . * 17 

1 man (run out) 

. . . 0 

3 men (each bowled) . 

... 9 

jr man (captain — not out) . 

. . . 21 

ti 

66 


The captain thu* scored exactly 15 more than 
the aveiage of the team. Tne others ” who 
were b<-v^ed could only refer to three men, as 
tne eleventh man would be “ not^out.” The 
reader can discover foi himself why the captain 
mu.4 have been that eleventh man. It wouM 
not necessarily fob-/*, with any tiguf’es. 
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389.— THE FOOTBALL PLAYERS. 

The smallest possitu* number ol men is seven 
They could be accounted for in three different 
ways: 1 Two with both arms sound, oue with 
broken right arm, ana four with both arms 
broken. 2. One mtn both arms sound, one 
with broken left arm, two with broken right j 
arm, and three with both arms broken. 3. Two j 
with left arm broken, three with right arm ! 
broken, and two with both arms broken. But 
if every man was injured, the last case is the 
only one that would apply. 

300. — THE HORSE-RACE PUZZLE. 

Tht answer is: £12 on Acorn, £ 15 on Blue- ! 
bottle, £20 on Capsule. i 

j 

391. — THE MOTOR-CAR RACE. j 

The first point is to appreciate the fact that, j 
in a race round a circular track, there are the , 
same number of cars behind one as there ai<* { 
before. All the others are both behind .md ' 
before. There were thirteen cars in the iae-, | 
including Gogglesmitb's car. T? en one-third 5 
of twelve added to thiee-quarters of twelve will 
give us thirteen — the correct answer. 

39a.— THE PEBBLE GAME. 

In the case of fifteen pebbi?s, the first plaver ! 
wins if he first takes two. Then when he holds } 
cm odd number and leaves 1, 8, or 9 he wins, 
and when he holds an even number and leaves 
4, 5, or 12 he also wins. He can always do 
one or other of these things until the end ^ 
the game, and so defeat his opponent. In the 
case of thirteen pebbles the first player must 
lose if his opponent plavs correctly. In fact, 
the only numbers with which the first plaver 
ought to lose are 5 and multiples of 8 added 
3, such as 13, ax, ay, etc. 

393.— THE TWO ROOKS. 

The second plaver can always wm, but to en- 
sure his doing so he must always place his rook, 
at the start and on every subsequent move, on 
the same diagonal as his opponent's rook. He 
can then force his opponent into a corner and 
win. Supposing the diagiam to represent the 
positions of the looks at the start, then, if 
Black played first, White might have placed 
his roo% at A and won next move. Any square 
on that diagonal from A to H will win, but the 
best play is always to restrict the moves of the 
opposing rook as much as possible. If White 
played hrst, then Black should have placed bis 
rook at B (F would not be so good, as it gives 
White more scope) ; then if White goes to C, 
Black moves to D; White to E, Black to F; 
White to G, Black to C ; White to H. Black to 
I ; and Black must win next move, li at any 
time Black Rad failed to move on to the same 
diagonal as White, then White could take 
Black’s £1 g<?ual and win. 



THE TWO ROOKS. 

394 — PUSS IN THE CORNER." 

No matter whether he plays first or second, the 
plavei A, who starts the game at 55, must win. 
Assuming that B adopts the very best lines of 
t<i tv v\ order to prolong as much as possible his 
»■ xi* fence. A, if h< has first move, can always 
on his 1 2th move capture B ; and if he has 
the second move, A can always on his 14th 
move make the capture. His point is always 
to gel diagonally in line with his opponent, 
arid bv going 10 33, if he has first move, he 
pi events B getting diagonally in line with 
himself. Here are two good games. The num- 
bv r in front of the hyphen is always A’s move ; 
thal after the hyphen is B’s : — 

*3-8, 32-13, 31-22, 30-21, 29-14, 22-7, 15-6, 
a 4-2. 7-3, 6-4, li-, and A must canluie on his 
next (12th) move, -13, 54-20, 53-27, 52-34, 
51-41, 50-34, 42-27, 35-20, 28-1:, 21-6, 14-2, 
7- 3, 6-4, ii- f and A must capture on his next 
114th) move. 

395. — A WAR PUZZLE GAME. 

The Britisher can always catch the enemy, no 
matter how clever and elusive that astute 
individual may be; but curious though it may 
seem, the British general can only do so after 
be has paid a somewhat mysterious visit to 
the particular town maiked “ i ” in the map, 
going in bv 3 and leaving by 2, or entering by 
2 and leaving by 3 The three towns that are 
shaded and have no numbers do not really 
come into the question, as some may suppose, 
for the simple reason that the Britisher never 
needs to enter any one of them, while the 
enemy cannot be lorced to go into them, and 
would be clearly ill-advised to du so voluntarily. 
We may therefore leave these out of considera- 
tion" altogether. No matter what the enemy 
may do, the Britisher should make the follow- 
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b&g fir»t nlnt moves : He should* visit towns 24, 
to, 19, 15, II, 7, 3 » I. a. If the enemy takes it 
kito his head also to go to town i, it will be 
found that he will have to beat a precipitate 
retreat the same way that he went in, or the 



Britisher will infallibly catch him in towns 2 or 
3, as the case may be. So the enemy will be 
wise to avoid that north-west cornei ot the 
map altogether. 

Now, when the British general has made the 
nine moves that 1 have given, the enemy will 
be, after his own ninth move, in one of the 
towns marked 5, R, n, 13, 14. xf>, 19, 21, 24, 
or 27. Of course, if he imprudently goes to 3 
or* 6 at this point he will be caught at once. 
Wherever he may happen to be, the Britisher 
M goes for him/* and has no longer anv difficulty 
in catching him in eight iimre moves at most 
(seventeen in all) in one of the following ways. 
The Britisher will get to 8 when the enemy, is 
at 5, and win next move ; or he will get to 19 
when the enemy » at 22, and win next move ; 
or he will geUto 24 when the enemy is at 27, 
and so win next move. It will be found that 
be can be forced into one or other of these 
fatal positions. 

In short, the strategy really amounts to this : 
the Britisher plays the first Time moves that I 
have given, and although the enemy does his 
very best to escape, our general goes after his 
antagonist and always driving him away fiom 
that north west corner ultimately closes in with 
him, and wins. As I have said, the Britisher 
never need make more than seventeen moves 
in all, and may win in fewer moves if the enemy 
plays badly. But after playing those first nine 
moves it does not matter even if the Britisher 
makes a few bad ones. He may lose time, but 
cannot lose his advantage so long as he now 
keeps the enemy from town 1, and must eventu- 
ally catch him. 

This is a complete explanation of the puzzle. 
It may seem a little complex in print, but in 
practice the winning play will now be qiiite 

a 1 


easy to the reader. Make those nine moves, 
and there ought to be no difjiculty whatever in 
finding the concluding line of play. Indeed, 
it might almost be.said that then it is difficult 
for the British general not to catch the enemy. 
It is a question of whatf in chess we call the 
“ opposition,” and the visit by the Britisher te 
town 1 “ gives him the jump ” on the enemy, 
as the man in the street would say. 

Here is an illustrative example in which the 
enemy avoids capture as long as it is possible 
for him to do so. The Britisher's moves are 
above the line and the enemy's below it. Play 
them alternately. 

24 20 19 15 11 7 3 1 2 6 10 14 18 19 20 24 
13 9 1 3 17 21 20 24 23 19 15 19 23 24 25 37 

The enemy must now go to 25 or B, in either 
of which towns he is immediately captured. 

396. — A MATCH MYSTERY. 

If you form the :hree heaps (and are therefore 
the second to draw), any one of the following 
thirteen groupings will give you a win if yon 
play correctly : 15, 14, 1 ; 15, 13, 2 ; 15, 12, 3 ; 

15,11,4; 15,10,5; 15, 9, 6; 15,8,7; 14,13* 

3; 14,11,5; 14,9,7; 13,11,6; 13,10,7; 
I2 U 1l > 7 ' 

The beautiful general solution of this problem 
is as follows. Express the number m every 
heap in powers of 2, avoiding repetitions and 
remembering that 2°=i. Then if you so leave 
the matches to your opponent that there is 
an even number of every power, you can win. 
And if at the start you leave the powers even, 
you can always continue to do so throughout 
the game. Take, as example, the last group- 
ing given above — 12, 11, 7. Expressed in 
powers of 2 we have — 

12 — 8 4 — — 

n * 8 — 9 z 

. 7 ™ — 4 a 1 

2222 


As there are thus two of every power, you must 
win. Say your opponent takes 7 from the xs 
heap. He then leaves — 

5 * — 4 — I 

II a* 88 2 X 

7 “ 4 3 1 

I 2 2 3 

Here the powers are not all even in number, 
but by taking 9 from the 11 heap you immedi- 
ately restore your winning position, thus— 

o - — 4 ~ 1 
a = — — a — 

7 — — 4 ax 

• — 2 2 2 


And so on to the end. This solution it qufte 
& * * * 
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•antral, and applies to any number of matches 
and any number of heaps. A correspondent 
informs me that Miis puzzle game was first 
propounded by Mr. W. M. F. Mellor, but when 
•r where it was published I have not been able 
to ascertain. \ 

397-— THE MONTENEGRIN DICE GAME. 

Thi players should select the pairs 5 and 9, 
and 13 and 15, if the chances of winning are to 
be quite equal. There are 216 different ways 
in which the three dice may fall. They may 
add up 5 in 6 different ways and 9 in 25 different 
ways, making 31 chances out of 316 for the 
player who selects these numbers. Also the 
dice may add up 13 in 21 different ways, and 
X5 in 10 different ways, thus giving the other 
player also 31 chances in 216. 

398 — THE CIGAR PUZZLE. 

Not a single member of the club mastered this 
puzzle, and yet I shall show that it is so simple 
that the merest child can understand its solu- 
tion — when it is pointed out to him ! The 
large majority of my friends expressed their 
entire bewilderment. Many considered that 
4 * the theoretical result, in any case, is deter- 
mined by the relationship between the table 
and the cigars ; ” others, regarding it as a 
problem in the theory of Probabilities, arrived 
at the conclusion that the chances are Blightly 
in favour of the first or second player, as the 
case may be. One man took a table and a 
cigar of particular dimensions, divided the 
table into equal sections, and proceeded to 
make the two players fill up these sections so 
that the second player should win. But why 
should the first player be so accommodating ? 
At any stage he has only to throw down a cigar 
obliquely across several of these sections en- 
tirely to upset Mr. 2*s calculations I We have 
to assume that each player plays the best 
possible ; not that one accommodates the other. 

The theories of some other friends would be 
quite sound if the shape of the cigar were that 
of a torpedo — perfectly symmetrical and pointed 
at both ends. 

I will show that the first player should in- 
fallibly win, if he always plays in the best 
possible manner. Examine carefully the fol- 
lowing diagram. No. 1, and all will be clear. 



by the little circle. Now, whatever the second 
player may do throughout, the first player must 
always repeat it in an exactly diametrically 
opposite position. Thus, if the second player 
places a cigar at A. I put one at AA ; he places 
one at B, I put one at BB ;*he places one at C, 
I put one at CC ; he places one at D, I put one 
at DD ; he places one at E, I put one at EE : 
and so on until no more cigars can- be placed 
without touching. As the cigar£ axe supposed 
to be exactly alike in e^'ry respect, it is per- 
fectly clear that for every move that the second 
player may choose to make, it is possible 
exactly to repeat it or a line drawn through 
the centre of the table. The second playei 
can always duplicate the first player’s move, 
no matter where he may place a cigar, or 
whether he places it on end or on it* side. As 
the cigars are all alike in every respect, otle will 
obviously balance over the edge of the table 
at precisely the same point as another. Of 
course, as each pi yer is supposed to play in 
the best possible manner, it becomes a matter 
of theory. It is no valid objection to say that 
in actual practice one would not be sufficiently 
exact to be sure of winning. If as the first 
player you did not win, it would be in, conse- 
quence of your not having played 4 the best 
possible. 

The second diagram will serve to show why 
the first cigar must be placed on end. (And 
here I will say that the first cigar that I selected 
from a box 1 was able so to stand on end, and 
I am allowed to assume that all the other cigars 
would do the same.) If the first cigar were 
placed on its side, as at F, then the second 
player could place a cigar as at G — as near as 
possible, but not actually touching R Now, 
in this position you cannot repeat his play on 
the opposite side, because the two ends of the 
cigar are not alike. It will be seen that GG, 
when placed on the opposite side in the same 
relation to the centre, intersects, or lies on 
top of, F, whereas the cigars are not allowed 
to touch. You must therefore put the cigar 
farther away from the .centre, which, would 
result in your having insufficient room between 
the centre and the bottom left-hand corner t© 
repeat everything that the other player would 
do between G and the top right-hand comer. 
Therefore the result would not be a certain 
win for the first player. 

399. — THE TROUBLESOME EIGHT. 



8 

2* 

3 

5 

B 

m 

2 



The conditions were to place a different number 
in each of the nine cells so that the three rows. 
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three columns, and two diagonals should each 
add up 15. Probably the reader at first set 
himself an impossible task through reading 
Into these conditions something which is not 
there — a common error in §uf.zle-solving. If 
I had said “ a different figure," instead of “ a 
different number,” it would* have been quite 
impossible wijb the 8 placed anywhere but in 
a corner. A^d it would have been equally 
impossible if f had sMd “ a different whole 
number.” But a nui-fber may, of course, be 
fractional, and therein lies the secret of the 
puzzle. •The arrangement shown in the figure 
will be found to comply Exactly with the condi- 
tions T all the numbers are different, and the 
square adds up 15 in all the required eight ways. 

• 

. 400.— THE MAGIC STRIPS. 

There are of course six different places between i 
the seven figures in which a cut may be made, 
and the secret lies in keeping one strip intact i 
and cutting each of the other six in a differ '-nf ! 
place. After the cuis have been made there 
are a large numb# of ways in which the thirteen 
pieces may be placed together so as to form a 
magic square? Here is one of them : — 


fundamental arrangement. K hus, if you give 
our first square a quarter tu/n you will get the 
second square ; and a9 the four sides may be in 
turn brought to tb£ top, there are four aspects. 
These four in turn reflected in a mirror produce 
the remaining four aspects. Now, of these eight 
arrangements only four can possibly be reached 
under the conditi ms, and only two of these 
four can be reached m the fewest possible moves, 
which is nineteen. These two arrangements 



are shown. Move the men in the following 
order : 5, 3, 2, 5, ?, 6, 4 , 1 , 5, 7, 6, 4» x, 6, 4, b r 
3 , a, 7 , and you get the first r on are. Move them 
thus : 4, x, 2, 4, i f 6, 7 , x, s, e, 1, 5, 6, 7, s, 6, 4, 
2, 7, and you have the arrangement in the second 


I 1 2 3 4 5 

6 r 

[3 4 5* 6 7 

1 2 


m u 2 3 4 $ 6| 

2 3 4 s 6 rirr 

4,5 6 7 II 1 2 3 

6 7 it 1 r ~3 4 5 


The arrangement has some .rather interesting 
features It will be seen that the uncut strip 
is at the top, but it will b" found that if the 
bottom row ot figures be placed at the top the 
numbers will still form a magic square, and that 
every successive removal from the bottom to 
the top (carrying the uncut strip stage bv stage 
to the bottom) wit! produce the same icsult If 
we imagine the numbers to be on seven complete 
perpendicular strips, it will be found that these 
CQlumns could also be moved in succession 
from left to right or from right to left, each 
time producing a magic square. 


I square In the first case every man has moved, 

| but in the second case the man numbered 3 has 
j never left his cell. There f 01 e No. 3 must be the 
I obstinate prisoner, and the second square must 
i be the required arrangement. 

| 402.— NINE JOLLY GAOL BIRDS. 

{There is a pitfall set for the unwary in this 
,httle puzzle. At tfit siait one man is allowed 
to be placed ou the shoulders of another, so as 
1 to give always one erupt v cell to enable the 
‘ prisoners to move about without any two ever 
being in a cell together. The two united 
prisoners are allowed to add their numbers 
together, and are, of course, permitted to remain 
t igcther at the completion of the magic square. 
But they are obviously not compelled so to 
remain together, provided that one ot Ihe pair 
on his final move does not breai. the condition 
of entering a cell jiieady occupied. Alter the 
acute solver has noticed this point, it is for him 



to determine which method is the better one — 


401.— EIGHT JOLLY GAOL-BIRDS. 

There are eight ways of forming the magic 
square — all merely different aspects of one 


for the two to be together at the count or to 
separate. As a matter of fact, tl#j puzzle can 
be solved in seventeen moves if the men are 
to remain together ; but if they senary at m 
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end, they may ac^A.Iiv save a move and per- 
form the feat in si/'-eii I The trick consists 
in placing the man r the jccntie on the back 
of one of the comet men, and then working 
the pair into tl e qgntre before their final j 
separation. 

Here arc the moves for getting the men into 
one or other nf the above two positions. The 
numbers are those of the men m tht order in 
which they move into the ceil that is for the time 
being vacant. The pair is shown in brackets : — 

Place 5 on i. Then, 6, g, R, 6, 4, (6), 2, 4, q, 3, 
4, 9» (<d, 7. b, 1. 

Place 5 on 9. Then, 4, 1, 2, 4, 6, (14), 8, 6, 1, 7, 
6, 1, (14), 3. 4, 9. ; 

Place 5 on 3. Then, 6, (8), 2, 6, 4, 7, 8, 4, 7, 1, , 
6* 7 , (8), 9, 4. 3 - j 

Place 5 on 7. Then, 4, (12), fi, 4, 6, 3, a, 6, 3, o f 
4, 3, (12), 1, 6, 7. | 

The first and second «^h-*jons produce “Dia- 
gram A ; the second ,<nd t • «3 proautv Diagram 

B. There are only sixteen moves m evtiv 1 <;se. 
Having found the fewest mov-’s, we had to 
consider how we were to maN the burdened 
man do a« little w- rk as possiSJ* . T: vr.d at 
once be seen that as I he pair have to go into 
the centre before separation +hrv take at 

fewest two moves, 'i he labour of the burdened 
man can only be reduced by adopting the uti.er 
method of solution, which, however, forces u c 
to take another move. 

403.— THE SPANISH DUNGEON. 

T 


in as few as thirty-seven moves. Here are the 
moves : 15, 14, xo, 6, 7, 3, 2, 7, 6, 11, 3. 2, 7, 6, 
xx, 10, 14, 3, 2, Ii, 10, q, 5, 1, 6, 10, 9, 5, 1, 6, 
10, 0, 5, 2, 12, 15, 3. This short solution will 
probably surprise tmanv readers who may not 
find a way under from Sixty to a hundred 
moves. The cle'Dr prisoner was No. 6, who 
in the original illustration witl'be seen with 
his aims extended calling out tfc? moves. He 
and No. 10 did m-ist the work-,- each chan- 
ging his cell h\e times.' No. 12, the man with 
the crooked leg, was lame, and therefore for- 
tunatdy bad c-i.iy to pass from his celHnto the 
next one when Lx*- timi came round. 

404.— THE SIBERIAN DUNGEONS. 
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lx attempting to solve thi' puzzie it is clearly 
necessary to seek such magic squares as seem 
the most favourable for our purpose, and then 
carefully examine and try Them for “ fewest 
moves." Of course it at once occurs to us that 
if wc can adopt a square in which a cert'ain 
number of men n«ed not leave their original 
cells, we mav save moves on the one hand, but 
we mav obstruct our movements on the other. 
Eor example, a magic square may be formed 
T .yitb the 0 , 7, is, and in unmoved ; but in such 
case it is obvious that a solution is impossible, 
since cells 14 and r.s can neither be left nor 
entered without breaking the condition of no 
two men ever being i i the same cell together. 


This can best be solved by working backwards — 
that is to say, you must first catch your square, 
and then work bark to the original position 
We must first construe! thosV squares which are 
found to require the least amount of readjust- 
ment of the numbers. Many of these we know 
cannot possibly be readied. When ve have 
befor- us the most favourable possible arrange- 
ments, it then becomes a question of caref il 
analysis to discover which position can be 
reached in the fewest moves/ I am ah aid, 
however, it is only after considerable s*udv 
and experience that the solver is al Ic to get 
such a grasp of the various “area*; of disturb- 
ance ” and methods of circulation that his 
judgment is of much value to him. 

The second dtagram is a most favourable 
magic square position. It will be seen that 
prisoners 4, 8, 13, and 14 are left in their 
origin? 4 * ce 11 *. This position may be reached 


The following solution in fourteen moves was 
found by Mt. G. Wot her spoon : 8 — 17, 16 — 21, 
6 — 16, 14 — 8, 5 — 18, 4 — 14, 3 — 24, 11 — 20, 10 — 

19, 2 — 23, 13 — 22, 12 — 6, 1 — 5, 9 — 13. As 

this solution is in what I consider the theoretical 
minimum number of moves, I am confident 
that it cannot be improved upon, and on this 
point Mr. Wothei spoon is of the same opinion. 

405.— CARD MAGIC SQUARES. 

Arrange the cards as follows for the three new 
squares : — 

324 6 5 7 98 10 

432 765 30 98 

243 576 8 10 9 

Three aces and one ten are not used. The 
summations of the four squares are thus : 9, 15, 
x8, and 27 — all diilerent, as required. 




SOLUTIONS, 


*43 


406 .— THE EIGHTEEN DOMINOES, 



Thk illustration explains p • 1 5 7 * voh h? f->und 

that the nip* n every c, i''w, and long 

diagonal add up 18, as r«* quned 


407. — TWO NEW MAGIC SQVA;,.< 

Herb are. two solutions that fulfil the condi- 
tions : — # 

su&t a act ins Dm d : n g 


I 4^4*564- 57 -w 260, and the sifn of their squares 
j j* 1 1, r So Therefore 64 4- 474- 424 - 394- 34 + 
i 174-94- s t‘'b # amed^ by subtracting each of the 
j above nuns heps from 65) wdl sum to 260 and 
i their squares to j 1,180 Note that in every 



'•no of the sixteen smaller squares the two 
dugon ds sum to 05 1 h< j rr '>te four columns 

and f nr row?, v. : * h tmir cornpJ-mentary 
rohiiims and r^w* T.^t us pick out the num- 
bers f iv ,1 in the 2nd, is*., 4th, and 3rd rows 
and ari ah, i 0 them tin s : — 


III 4 14 13 
16 7 l 2 
6 5 3 12 . 
9 10! 15 


3 

rj tTc*! a i 1 z * 


3 4 1 72 


l 

Cl 5 0( 

20 

42 

47 

31 

54 

5 

" 27 

3 .T 

4.1 

4 * 

52 

53 

3 

*' 2 t> 

tl 

44 

45 

49 

56 

4 

S 2S 

3* 

43 

4fi 

50 

55 


9 l?|2+|l«wj 


The fust, by subtracting, ha* a fondant 8. 
and the associated pairs ail hav i a difb i rtnc*' 
of 4. The second square, by dividing, has '* 
constant 0, and all the associated na*rs produce 
3 by division. These ate two remarkable and 
instructive squares. 

408. — MAGIC SOUARES OF TWO 
DEGREES. 

Thk following is the square that I corstnicu d. 
As it stands the constant is 2bo. lor every 
number you subst tut<\ in its Plotted place, 
its square, then Mo* constant will be u.itln 
Readers can write out tor rhciu*clvcs I he second 
degi re square* 

The main key to the solution is the rretty 
law that if eight numbers sura to 260 < nd their 
squares to 11,180, then the same will happen 
in the case of the eight numbers that are com- 
plementary to 65. Thus x -p 1 8 4- 23 20 4-314- 


i Here «afb column contains four consecutive 
numbers rvcii'*:dly arranged, four mnning in one 
1 duccti'u. md bmr m the oiher. The numbers in 
the 2nd, srh, 3rd, and 8th columns of the square 
mav be similv ^irupcd. Tb>* great difficulty 
ili^s in discovering the fu*.ditions governing 
these gr j]>< 1 t numbers, the pairing of the 
Ct'mpY*R*vi,int*s in the squares of four and 
the f> filiation of the diagonals. But when a 
i correct *>.)ntior shown, as above, it discloses 
1 all ib* TTe.re important kevs to the mystery. 
|1 am inclined to* think tins square of two 
j degrees the most eWpmt tiling that exists in 
j magics. T believe * uch a magic square cannot 
be coustrucp-d in the case of any order lower 
j :han 8. « 

| 4 co. — THF. BASKETS OF- PLUMS. 

1 

j As the merchant t dri his man to distribute the 
I content 4 ol >ne of the baskets of plums “ among 
j me c'ukircn,'* it woulo not be permissible to 
give the complete hi i.eitul to one child; and 
a* it was also tiiicricd that the man was to give 
“ plum* to every child, so that each should 
r* ceive uf °qual number it would also not be 
allowed to select just as many children as there 
were plums in a basket and give each child a 
single plum. Consequently, if th<^mtMber of 
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plums in every basket was a prime number, 
then the man wou U. be correct in saying that 
the proposed distriln don was quite impossible. 
Our puzzle, therefore, resolves itself into form- 
ing a magic square with nine different prime 
numbers. 1 




109 67 *3 l$29 lfWoa' 


In Diagram A we have a magic square in i 
prime numbers, and it is the one pivmg the j 
smallest constant sum that is possible. As t< j 
the little trap J merMonfd, it i« clear that i 
Diagram A is barred out bv the words *' every 
basket contained plums,** for one plum is not 
plums. And as we were refined to the baskets, 
u as shown in the illustration,” it is perfectly j 
evident, without actually attempting to con.it j 
the plums, that there are at auv rate more than 
7 plums in every basket. The if fore C is altA,, 
Strictly speaking, barred Numbers over 20 and 
under, say, 250 woul J certamlv come *ell wjfhm 1 
the range of possibility, and a huge number of | 
arrangements would come within these fim*rs | 
Diagram B is one of them. Of ccurse we can 
allow for the false bottoms that are so fre- 
quently used in the baskets of fruit sellers to 
make the basket appear to contain mme fiuit 
than it really does. 

Several correspondents assumed fon what 
grounds I cannot think) that in the case of this 
problem the numbers cannot be in consecutive 
arithmetical progression, so* I give Di tgiara D 
to show that they were mistaken. The num- 
bers are 199, 409, 619, 829, 1,039, 1,249, 1,459, 
1,669, and 1,879 — all primes with a common 
difference of 210. j 


THF MANDARIN’S 11 T ” PUZZLE. 

41 1 .— A MAGIC SQUARE CF COM- 
POSITES. 

The problem really amounts to finding the 
smallest prime such that the next higher prime 
shall exceed it by ro at least. If we write out 
a little list of primes, we shall n<»t need to exceed 
iso to discover what we require, for after 113 
the next prime is 127. We can then form the 
square in the diagram, where every number is 
composite. Th ; s is the solution in the smallest 
numbers. We thus see that the answer is arrived 
at quite easily, in a square of the third ortfei, 
bv trial. But I propose to show how we may 
get ari answer (not, it is true, the one in smallest 
numbers) without any tables or trials, but in a 
very direct and rapid manner. 


121 114 119 
116 118 120 


410.— THE MANDARIN’S “ 7 " PUZZLE, j ^ 

There are many different ways of arranging 1 j J 1 1 / / IIS 

the numbers, and either the 2 or the 3 may be j A A I 1 •** *** * m 

omitted from the “ T ” enclosure. The ar- j 

rangement that I give is a “ nasik ” square. | * I . 

Out of the total of 28,800 nasik squares of the ' 

fifth order this is the only one (witto its one 1 First write down any consecutive numbers, 

reflection) Vtoat fulfils the “T” condition. , the smallest being greater than 1 — say, 2, 3, 4, 

^This puzzle was suggested to me by Dr. C. 1 5, . 6, 7, 8, 9, 10. The only factors in these 

Planck* , t I numbers are 2. 3, 5, and 7. We therefore mul- 


First write down any consecutive numbers, 


This puzz 
Planck* , 
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tiply thet« four numbers together and add the 
product, 210, to each of the nine numbers. Tbe 
result is the nine consecutive composite num- 
bers, 2X2 to 220 inclusive, with which we c&n 
form the required square. • Every number will 
necessarily be divisible b> its difference from 
aio. It will be very ob#iou« that by this 
method we mafy hud as many consecutive compo- 
sites as eVesawe please Suppose, for example, 
we wish to form a #iag.*c square of MXteen 
such numbers; then the numbers a to 17 
contain the factors 2, 3, % 7, n, 13. and 1 }, 
which /multiplied together, make 5105x0 to be 
added to pioduce the sixteen numbers 510512 
to 510527 inclusive, all of which arc composite, 
as before. 

But, as I have said, these are fcjt the answers 
in thl smallest numbers; fm ii we add 325 to 
the numbers 1 to 10, we get sixteen consecutive 
composites; and if we ad a 1,327 to tn* numbers 
1 to 25 , wt get twenty \ve c .ro 

posites, in each case the *111 illest numivrs 
possible. Ytt if we required to h.rrn a magic 
square ot a hundrdti such nuiuotuv, we should 
find it a big U,* by niea:;s cf table*., though c*v 
the process Q I have shown it j* q ui it a -niKb* 
matter. Even to find t ur’y-sia, such nur .Per* 
you wilbseaich the table* rs*> to io.no>' without 
success, and the difficult* hideous m an ac- 
celerating ratio with each square of a larger 
order. 

413 .- ’ THE MAGIC KNIGHTS TOUR. 


413.— A CHESSBOARD FALLACY. 



I The explanation of this IftiJe falUcy is as 
! iollows. 7 he error he? ir assuming th;d the 
• lift)** iri,m(ru’£.r piece, mar Veil C, is exactly the 
; .same b^ght '*» one of tli« little squares of the 
I »<oa r d As ^ matte* of fact, its height (if we 
make the *i.v.*-foui squares each a square ln':h) 
will be 14 in. Consequent!) the rectririg’* is 
realty in bv 7 in . so tha> the area ii tjet y- 
1 <ui square inches in tdhe; cast. N /w, ai- 
1 hough the p»c. :s do ut together exactly to 
, f *roi the retfe-. ; , «-o.u»gl<\ yvt the directions of 
j the horizontal iir.es in the pieces will not co- 
incide The new diagram above will make 
! everything quite clear to tbe reader. 

! 414. — WHO WAS FIRST? 



j Bicisis, who saw the smoke, would be first; 
i Carpenter, who s >,v Hip bullet strike to- water, 
1 would be second ; md Anderson, who heard the 
report, would be la it ot ali 

415--A WONDERFUL VILLAGE. 

When the sun K in the hur.rnu of any place 
(Whether ui .[.*’> u ( 1 x elsewhere*, he is the length 
of hrif th** eaiv's diameter more disraut from 
that plate tha F »ri his tre: n?' xv it in ion A* the 

earth's s* ru di.iM* ter is nt .irly 4 000 miles, the 
sun must be con -rbo ably :«. >re than 3.000 miles 
nearer at noon th.>. x at his rising, there oeing no 
valley even the hunched th part of 1,000 miles 
■ deep. 

| 416 — A CALENDAR PUZZLE. 

j The fimt d.iv of a century ran never fall on a 
1 Sunday ; nor on a Wednesday or a Friday. 


Here each successive number (in numerical 
order) is a knight's move from the preceding 
number, and as 04 is a hu ght’s move from s, 
the tour is '* re-entrant/’ Ail the columns and 
rows add up 20c. Unfortunately, it is not a 
perfect magic square, because the diagonals are 
incorrect, one adding up 264 and the other 
256 — requiring only the transfer of 4 from 
one diagonal to the other. I think this is the 
best result that has ever been obtained (eitbei 
re-entrant or not), and nobody can yet say 
whether. a perfect solution is possible or rim- 
possible. 


417.— THE TIRING-IRONS. • 

I will give ritj' complete working of tbe solution, 
so that readers may see how easy it is when 
you know how to proceed. And first of all, as 
there ,s«an even number of rings, 1 will say that 
they may all bv taken off in one-third of 
(2"+ x — 2) moves; and since n m our case is 14, 
ail th< rings may be taken off in 10,922 moves. 
Then i fay 10,922 — 9,999=923, and proceed to 
find the position when only 9^) out of the 
10,922 moves remain to be made. Reie is ,«fce 
curious method ot doing this. If iMfcasod on 
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the binary scale method used by %lonsieur L. 
Gros, ft *r an account < J tri.*# b W. W. Rouse 
Ball’s Mathematical L* canons. 

Divide 923 bv 7, u v w we gfct 461 and the re- 
mainder 1 ; divide a i by 2, and we pet 230 and 
the remainder 1 ; -in v ? to by 2, and we net 
115 and She ft-mam-ir! nought K*“-p r*i dividing 
by 2 in this w*y d-*. long possible, and all the 
remainders will be '"und 1 he i t r. 1,0,0, 1, i t 
0, 1, 1, the last remainder hung to the left and 
the first remaindei to the right. A« there are 
fourteen rings and only fru figures. we place 
the difference, m the form of f <ui noughts, in 
brack els t< the leit, and bracket all those 
figures that rep*.*t r figur* on then left. Then 
we g» t the following arrangement (o o o o' 1 
(J 1} o (o) i D', o 1 [j). Thn is the coriect 
answer to the pu.vle, for it we now phu «* ring** 
b**low the line lo rep -'- mv.! t>je moires 11* 
brackets anal rir;.^ in *1" 'iiic t > r tii— oth^r 
figures, we V*'t *he solu’l i ill the j<"ttiur M d 
form, a* t>* low 

0 0 r; co 

0066 bo 0 0 0 

This is the p ^^' oii of the rinr* after 

the 9,999th move has 1 riJaib, and th * 

reader will find ‘hat t.he r«*h'»ri :how- t will 
solve any similar questi >n, 11 . matter h *w m 
rings are on the tiring-imas But in workirg 
the inverse process, where you are required to 
ascertain the number of moves in 

order to reach a given portion <4 the rings, the 
rule will requite a little modification, because 
it does not necessarily follow that t be portion 
is one that is actu illy rear fieri in course of 
taking c-fi all the ring- on the lions, 1? toe re„d * 
will piesenf !v *eo. i will >-**r r slats that where 
the total number of ring 5 - is odd *r»* number of 
moves required to take tirnj all off is one* 
third of u 

V. nh n rings {when* n U odu\ then* are 2” 
positions counting ail on and all 1 1. in * 1 
(2 n *+ 1 4- 2) positioi <• they are ail tem.Aol. The 
number of oosirh'Lis not used »s ^ (2**- a). 

With ft rings fwii'Tc » is even) lb' re are z* 
positions c*>unii ig all on and a!! off. In f 
(2*+ l + i) positions they are all icmovi-d. Th'* 
number of positions not used is here 4 > 2 n — 1) 

It will be convenient to tabulate 3 few 
cases. . 


No of 

R mgs. 

Total 

P-iMtiom. 

Portions 

u.-ti 

Portions 
nor u«.e't. 

91 




I 

2 


O 

3 

8 


2 

5 

32 

J 7 # 

TO 

7 

128 

8 <s 

42 

9 

512 

j 

342 

*1/0 

9 

! 4 

3 

I 

4 

16 

ii 

5 

6 

(H 

! *3 

• 21 

8 

^ 256 

I 171 

85 

10 

, c~ _ 

1024 

“4 

683 

341 

‘ 1 


« 


Note first that the number of positions used 
is one more than the number of moves required 
to take all the rings off, because we aie including 
“ all on ” which is a position but not a move. 
Then note that th? qumber of positions not used 
I is the same as the number of moves used to 
| take off a set thaj has one ring fewer. For 
example, it takes 05 moves to raroave 7 rings, 
and the 42 positions not used are^ exactly the 
number of moves required to take off a set of 
6 rings. The fact is tha* if there are 7 rings 
and you take off the first 6, and then wish to 
icronve the 7th ring, there is no course open 
to you but to reversf all those 42 moves that 
uevt-r ought to have been made. In ether 
j words, yon must replace all the 7 rings on the 
j loop and start yfresh ! You ought first to have 
1 taken off f> rings, *o do which vou should have 
' taken off 3 rings, and previously to that 1 ‘ring. 

J o take off b you brst remove 2 and then 4 rings. 

41*.— SUCH A •GETTING UPSTAIRS. 

' Number the risers in regijlar order upwards, 
! 1 to 8. Then prr>ceed as follow : 1 (step back 
*' fi ,# °r) t i, 2, 3 (2>, 3, 4, 5 (4), 5, 6, 7 (fi). 7 » 8, 

• 1 mdiiig (8), landing The steps t ; n brackets 
1 ore taken in a backwaid direction. It will thus 
1 U* seen that by returning to the floor after the 

• last step, and then always going three steps 
forward for one step backward, we perform the 

. inquired feat in nineteen steps. 


419. — THE FIVE PENNIES. 



* First lay three of the pennies in the way shown 
1 in Fig. 1. Now hold the remaining two pennies 
\ in the position shown in Fig. 2, so that they 
; touch one another at the top, and at the base 
j me in contact with the three horizontally 
’ placed mins Then the five pennies will be 
! Equidistant, for every penny will touch every 
other penny. * 

420. — THE INDUSTRIOUS BOOKWORM. 

Thk hasty reader will assume that the book- 
worm, in boring from the first to the last page 
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:>f a book In three volumes, standing in their 
proper order on the shelves, has to go through 
all three volumes and four coveis This, in mu 
case, would mean a dh'l.'mcv nf ,il m . which 
is a long way fio.ri t..,* rxftiftcl answer. Ycu 
will find, on examrtung any three consecutive 
volumes on v>Kir shelves lh§t the firct pace of 
Vol. I. and t*fae*i page ct Vnl. III. are actually 
• the paces t 4 *it are nearest to Vol. H., so that 
the woiin 'rti.iild only^bavt *o penetrate f >ur 
covers (together. * in ) and the leaves m the 
second voiuuie ( : in ), or a disranr* of 3$ tiiehec, 
in ordA to tunnel fi;>:a the first pace to tV 
last. # 

421. — A CHAIN PUZZLE. 

To open and reioin a link enfir threepence 
Therefore* to im t t nine* 7*ie<rs in t* » .m err* 
less chain would cost 2s. 30 . wher*..- 3 n*'\» 
chain would cv^t 2s. 26 Too if -a*> orcak up 
the piece < f right sinks, il*'*se ri«.M w t ;i puo 
together the remaining ( '. *01 t o>«*' •»* at *> 
of 2s. I Jut * fi*re is 3 ^ it' L wa\ i-< 'v*n in 
proving * ri the . Bfeak v.:» r h«? fwo pieces ob- 
taining three aitd t <ur hr.! «j icspecfi H\ , ar- •’ 
these sc\»*n v 11 t-nn h-t,. th* r tf'* semaiMo, 
seven pieces at a co-d M oiiiv is. od. 

• 

422. — TKF SABBATH PUZZLE. 

The way the author of the cld poser pr^v 
to solve the eV*mj]ty w,*** j«t follows : 1 * J r n N*»* 
Jew’s abode let tb* tn and th* i ur« .-t 

out on a tour r »uud the globe, the ChriUiM 
going due east and the Turk due west l.ouvrs 
of Edgar AlLm }*f-e s st« v rv, Thrti Snnftav\ *n a 
Week, or of juLs Verne’'. Pmm/i Per M’cfW 
Highly Pays , vs.h hr? ,*v fEri such j ;.r 
will result in the l tiri-ts.i 1 ' ■*. gaming a d.iv ;n t 
in the Turk's losing a tbiv, $0 thv when they 
m*et again at tht hou-** of the lew then- 
reckoning null -»"T''ewith his, and all u feer/i.iv 
keep their S'ibbari) on t ii#» same day. 'I i;e cor- 
redness of i!u c answer ; t 0 ui.se, d*nead< .»u 
the popular notion as to the dehnni >n of a drv 
— the sfverage^duratidVi between successive sun- 
rises. It is an old quibble, and miit- Sound 
enough for purzi* purposes, Siridlv speaking, 
the two travellers m:gh + f » rham/® "lx ir reckon- 
ings on passing <he XMJth meridian ; otherwise 
we h?/i ** to admit that at ihe North or Sc uth 
Pole there would only be one Sabbath m seven 
years 1 . 

4*3— -THE KCBY BROOCH. 

In this case we were shown a sketch of the 
brooch exactly as it appeared after the fou*- 
rubies had been stolen from it. Tlv» reader 
was asked to show the positions from winch 
the stones “ may have been taKen;‘* for it iy 
not possible to show precisely how the germ 
were originally placed, because there are many 
such ways. *But an important point was the 
statement by Ladv Littlewond’s brother : “ 1 
know the brooch well. It originally contained 
forty-five stones, and there are now only forty- 
one. Scgnebody has stolen four rubies, and then 
reset as small a number «3 possible in such a 


way that there shall alwayf be eight stones in 
any of the directions you have mentioned.” 


i 

! >V''\ /i'ic 

! \ ' ^ \ ' ,Vf \ 

j >'■<.' >> Wx.-r’V* T ’“ -<yr 

\-& . . Z v- 

' '»'? >• V** 4 V J - v ’ 

.Sty. J? 


’ << W "'P': 

v< . * 

a*> 


The diricraic shou<*, *h«’ arrangement before 
the robbery. It vib be •■’■'n Ibr.t it was only 
nec^'.r* n tc* r<’*-U me rid y - the one in th^ 
r^ntj*' Ativ idii^n inv.-b.ing th* 
of rn.').**' th m ue 4'one is ;-,-r in are^rdance 
with tl ' r t«P ejuent, ind t.ni't tluTe- 

j.^rr V.# wi-c’ig. Thu uT'gvo. ! .i* r an/y rien: was, 
| of r> ur«e ,) lit lb* unvyuv e tribal, and fox thi^ 
‘ r*'as .ii broneb w« described as “rather 

J prcentnc “ 

; • r<>' rr<\ii.:T. bt.ock. 




Ur 


c u) Ue* 
r> r ^ 

j <Sr^> 


^Thf nwrery is made clear by the illustration. 

Ir will be seen at once how the two pieces slide , 
; together in a diagonal direction. 

42s.- * JACK AND THE BEANSTALK. 

I The scri: u« blunder that the artist madeJn 
I this drawing was in depicting tt^ tj»drils of 
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the bean climb'Tig spirally as at A above, 
whereas the French bean, or scarlet runner, 
the variety clearly selected by the artist m 
the absence of any authoritative infnrtiiatir n 
on the point, alwavs climbs as sb uvn at B 
Very few seem to be aware H th:« curi 
little fact Though the bem alwu** inputs 
on a sinistrorsal growth, as R. the hop prefer* 
to climb in a dextrorsal utannei, vi A Why, 
is one of the mysteries that Nature be* not 
yet unfolded. 

426. — THE HYMN-BOARD POSER. 

This puzzle is not nearly 50 ea** r as it looks at 
first sight. It was required to find the smallest 
possible number of plates that would be neces 
sary to form a set fi.u three bytoR-bo^td* , each 
of which would show the five hyrrm* sung at 
any particular service, and then to discover 
the lowest possible cost f >r the same. The 
hymn-book contains 700 hymn:}, and therefore 
no higher number than 70c couid possibly be 
needed. 

Now, as we are required to use every legiti- 
mate and practical method of economy, it 
should at once occur to us* that the plates 
must be painted on both sides ; indeed, this 
is such a common practice in cases of this 
kind that it would readily occur to most solvers. 
We sifculd also remember that some of the 
figures may possibly be reversed to form <" llier 
figures ; but as we were given a sketch of the 
actual shapes of these figures wbfen painted on 
the plates, it would b* seen that though the 6’s 
may be turned upside down to make <>'s, none 
■ of the other figures can be so treated. 

It will be found that in the case of the figures 
I, 2 , 3, 4, and 5, thirty-three of each will be 
required in order to provide for every* possible 
emergency ; in the case of 7, 8, and o, we can 
only need thirty of each ; while in the case of 
the figure 64 (which may be reverted for the 


figure 9) it is necessary to provide exactly forty- 

two 

It is therefore clear that the total number of 
figures necessary is 297 ; but as the figures are 
painted on both ‘shies of the plates, only 149 
such plates are required. * At first it would 
appear as if one off the plates needonly have a 
number on one side, the other *iufe being left 
blank But here we come to a rather ~Ubtle point 
m thp problem. y 

Readers may have remarked that in real life 
it is sometimes cheaper when making a purchase 
to buy more articles than we require, ‘on the 
principle of a reduction on taking a quantity : 
wt get more articles and we pay less. Thus, if 
wt want to buy ten apples, and the price asked 
1* a penny each if bought singly, or ninepence a 
doztn, we should both save a penny and get 
two apples more than we wanted by buying the 
full twelve. In the same way, since there is a 
regular Brale of reduction for plates painted 
alike, we actually save by having two figures 
painted on that odd plate. Supposing, for 
example, that we have thirty plates painted 
alike with 5 on one side and *6 on the other, 
i be rate would be 4|d., and the cost jis. io£d. 
But if the odd plate with, say, only a 5 vrn one 
side of it have a 6 painted on the other side, 
we get thirl y-one plates at the reduced rate of 
4 id , thus saving a farthing on each of the 
previous thirty, and reducing the cost of the 
last one from is. tn 4 Ad 

But even after these point!, are all seen there 
comes m a new difficulty : for although it will be 
found that all the 8‘s may be on the backs of 
the we cannot have all the 2’s on the backs 
of the i’s, nor all tbr 4’^ on the backs of the 3’$, 
etc There is a great danger, in our attempts 
to get as many as possible painted alike, of our 
so adjusting the figures that some particular 
combination of hymns cannot be represented. 

Here is the solution of the difficulty that was 
ser^t t'i the vicar of Churnpley St. Winifred. 
Where the sign x is placed between two figures, 
it implies that one of these figures is on one side 
of the plate and the other on the, other side. 


31 plates painted 5 

X 

9 

(a) 

d. 

4 i 



£ 

0 

s. 

II 

d. 

7 i 

33 „ 7 

X 

b 

(a\ 

42 

= 

0 

II 

10} 

21 „ 1 

X 

2 

«*', 

7 

= 

0 

12 

3 

21 n 3 

X 

0 

[a\ 

7 

=E 

0 

12 

3 

12 „ 1 

X 

3 


<)} 

= 

0 

9 

3 

12 „ 2 

X 

4 

<A 

== 

0 

9 

3 

12 „ 9 

X 

4 

Wi 

9I 

= 

0 

9 

3 

8 „ 4 

X 

0 

Ca\ 

ioi 

— 

0 

6 

10 

1 „ 5 

X 

4 


12 


0 

1 

0 

1 „ 5 

X 

0 


12 

= 

0 

1 

0 

149 plates @ 6d. each 





3 

14 

6 






£7 19 

1 


Of course, if we could increase the number 
of plates, we might get the painting done for 
nothing, but such a contingency is prevented 
by the condition that the fewest possible plates 
must be provided. 
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This puzzle appeared iu Tit- Bits, and the 
following remarks, made by me in the issue fur 
nth December 1S07, mav be of ms ♦•rest. 

The ” Hymn- Board Poser” s-. -ms to have 
created extraordinary interest. Ike immense 
number of attends at its solution sent to me 
from all parts of the United Kingdom and fiom 
several Corftiftental countries snow a verv kind 
dispositir/B**imongst our readers to help the 
worthy vicar of Chrjnplev St. Winifred over 
his parochial difficulty Every conceivable esti- 
mate, from a few shillings up to as high a sum 
as £i, 547 . 1 os , seems to have come to li.md Hut 
the ^ astonishing pail 5 f it is that, after going 
carefully through the tremendous pile of corre- 
spondence, 1 find that ouiv one competitor has • 
succeeded in maintaining the reputation ol the 
Tti-BUs solvers fo^ their capacity to solve anv- ! 
thing, and his solution is scPstuutialh the s:v:..e I 
as the one £iven above, the c>>t bcmg idenoca 1 | 
Some of his tvuits are dtilvrentb pniiH'iud, • 
but his grouping of the plifces, -h«.wn m the 
first column, is ex aril y me same. Though «■» 
large majority of eompehto's clearly hit up<n 
all the essentid? pomN A the puzzle, they com 
pleteiv collapsed ir, th* actual arrangement ^ 
the blurts According to then methods, some 
possible selection of liymij-., such as 11 1, 112. 
121, 122 , 21 x v cannot be up \ few c- 
spoil dents suggested that it might be pos&ibli 
so to paint the p's that upside d-.wn tbiy w «m ■! 
appear as 2*1 or *i's, bin Hus would, ot eo irs». 
be barred out bv»ttv* fact that a represent ati »n 
of the actual figures to be used was given, 

427. — rill- A;> aNT SHOOTING. 

The arithmetic of 1hi« puzzle l« verv easy indeed | 
There were clearly 1.1 pheasants a 1 the start, j 
Of these 16 were shot dead, 1 was wounded in • 
the wing, and 7 g d awav 1 bt riad< r mav have 
concluded that tne air, we* is, therefore, »!jnt 
“ seven iem.».iM*d” But as they llrw avv^y it 
ip clearly absurd to sov *I.ai th**y “ ” 

Had tnev done so they w >nld c^r^unly have 
been killed m Musi tve then conclude that the | 
17 that were v 101 remam< d, became 1 he others j 
flew away? No; becalm* the que-tion was; 
not “ how many remain**. 1 j ” but ” how many j 
still remained ? ” Now the poor b:rn that was 1 
wounded in die wing, U+ ugh unable to fly, 
was very active 111 us p,;in f ul struggles to run 
away. The answer is, thorek-ie, that the ih 
birds that weie shot dead ‘ still remained,” or 
“ remained still.” 

428. — THE GARDENER AND THE 

COOK 

Nobody succeed'd in solving rbe puzzle, so I 
.had to let the cat out of the bag — an operation 
that was dimly foreshadowed by tht miss m 
the original* illustration. But 1 first reminded 
the reader that this puzzle appeared on April r r 
a day on which none of us ever resents being ■ 
made an “April Fool;" though, as I practically 
" gave ^he thing away ” by specially drawing 
attention to the tact that it was All Fools’ Day, 


it was quite remarkable tfeat my correspond- 
ents, without a single exception, fell into the 

trap. 

< >n» Urge body of correspondents held that 
whai the cook lose*- id stride is exactly made up 
in greater speed; consequently both advance at 
the same rate, and the result must be a tie. 
But another considei able section saw that, 
though this might be so in a race 200 ft. 
straight away, it could not really be, because 
they each go a stated distance at “ every 
bound,” and as 100 is not an exact multiple of 
3, the gardener at his thiity-foui th bound will 
go 2 ft. beyond the mark. The gardener will, 
therefore, run to a point 102 ft. straight away 
and return (2 04 ft in all), and so lose by 4 ft. 
This point certainly comes into the puzzle. 
But the most import ant fact of all is this, that 
it so happens that the gardener was a pupil 
from the Horticultural College for Lady Gar- 
deners at, if I remember aright, Swanley ; 
while the cook was a very accomplished French 
chei of th* h**mal<* persuasion ! Therefore 
“she flhe gardener) made three bounds to 
his (the cock's) two” It will now be found 
that winle the gardener is running her 204 ft. 
iu of bounds of 3 ft., the somewhat infirm old 
Cook ran only make 454 of his 2 ft. bounds, 
wbmh ecju d« go ft. 8 in The result is that the 
lady gtiriiouer wins the race by 109 ft. 4 in. at 
a roc.vv'nt when the cook is in the air, one-third 
tbi* ugh his 40th bound 

The moral of this puzzle is twofold : (1) Never 
take tilings tor granted m attempting to solve 
pu/./.les , ( r‘i always remember All Fools* Day 
when it comes round. I was not writing of 
a*t\ ga:Of uct and cook, but of a particular ample, 
ic> ^ race that I witnessed.” The statement 
of 1 he eA f ~ witness must therefore be accepted : 
as the reader was not there, he cannot contra- 
dict u Of course the information supplied was 
msuihcien 4 , but the correct reply was : ‘ Assum- 
ing *h e gaiiieutT to be the 1 he/ the cook wins 
by 4 fl . but it the gardener is the ' she/ then 
the gardener vnr.s bv toe; ft 4 in.” This would 
have w«,n the prize. Curiously enough, one soli- 
um ipctrtor got on to the -ight track, but 
faded to f dlow it up. He said: ‘‘Is this a 
regular April 1 catch, meaning that they only 
ran n ft. each, and consequently the race was 
imnnished ? Jf not, I thinK the following must 
be the solution, •supposing the gardener to be 
lie ‘he’ and the cook the ‘ she.* ” Though 
h:s solution was wrong even in the case he sup- 
posed, vet he was the only person who suspected 
the question of sex. # 

429. — ^LACING HALFPENNIES. 

Thirteen coins may be placed as shown on 
page 252. 

430. — FIND THE MAN*S WIFE. 

T WEi»i is no guessing required in this puzzle. 
It is 'M a question of elimination. If we can 
pair oh any five of the ladies # with their re- 
spective husbands, other than husband No. 10, 
| then the remaining lady must beJN^pio’s #Ke. 
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I will show how this 711337 be done. No. 8 
seen carrying a Jady's parasol in the same hand 
with his walking-stick. But every lady is pro- 
vided with a parasol, except No. 3 ; there fate 
No. 3 may be safely said to be the wife of No. 8. 
Then No. 12 is holding a bievrle, and the dress- 
guard and make disclose the fact that it is a 
lady's bicycle. The only lady in a cycling skirt 


1 is No, 5 ; therefore we conclude that No. 5 is 
No. I2’s wife. Next, the man No. 6 has a dog, 
and lady No 11 is seen carrying a dog chain. 
So we may safely pair No. 6 with No. 11. Then 
wp see that man 2 is paving a newsboy for 
a pappr. But w e do not pn* for newspapers in 
this wav before rec#‘ving them, ancj.the gentle- 
man has apparently not taken one from the 
boy. Nut lady No. 9 is seen leadtJig a paper. 
The inference is obvious ^ that she has sent the 
boy to her husband for a penny. We therefore 
pair No. 2 with No. 9. We have now disposed 
of all the ladies except IJos 1 and 7, and of all 
the men except Nos. 4 and 10. On linking at 
No. 4 we find that he is curving a coat over 
h’’s arm, and that the buttons are on the left 
Fide — not on tile richt, as a man wears fh**m. 
So it is a lady's cmt. Bit the coat cMarly 
does not belong to No. 1, as she is seen to be 
wearing a coat aJreadv, while No. 7 lady very 
lightly clad. Wc then fore pair No. 7 lady with 
man No. 4. Now the onlv Lviv left is No. 1, 
and we are consequently forced to the conclusion 
that ihe is the wife of No. id. This is therefore 
the correct answer. # 
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